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Deab Sib, 

In the liberty which, for more reaeons than one, I have 
been induced to take in addressing to you this Memoir, allow me, 
in the first place, the opportunity to tender my individual defe- 
rence and respect for talents and exertions like yours, which have bo 
eminently contributed to the advancement of the sciences of mi- 
neralogy and geology. 

In venturing to explore ground which has been visited by most 
of your best geologists, I experience a sensation not much unlike 
that which our sportsmen of England feel when they are trespas- 
sing upon a strange manor ; — that I have exposed myself to the 
risk of being warned off. Whether my presumption may admit 
of a reasonable excuse, it is for you to decide. 

The Basin of Neuwied I found to possess geological attractions 
of no common kind ; but it was not before I made a second visit 
to this spot, that I could possibly persuade myself that I had ob- 
tained any tolerable clue whatever towards a rationale of the vol- 
canic phenomena which it exhibited. 

It may, notwithstanding, be asked by those who merely know 
that this district has been frequently visited by naturalists, and 
that much has been written regarding it, — Under what difficul- 
ties, in endeavouring to comprehend its phenomena, I could possi- 
bly labour ? 

In replying to this question I can do little more than make an 
appeal to some scientific individual, hkc yourself, who may be 
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familial with all that has been written upun this district, and who 
will be the best enabled, after he has hoDoured this memoir 
with his perusal, to say to what extent the volcanos of this dis- 
trict had actually been explored. 

That I may not, however, arrogate to myself the acquiremeni 
of any new information whatever to which others might reasonably 
lay claim, I have in every instance to my knowledge avowed th( 
obligations which I have been occasionally under to many emi- 
nent geologists who have preceded me in my task, and who, I am 
sure, if they had deemed this district of the importance in whicl 
it has been regarded by myself, and had allowed it to claim i 
greater proportion of their time and labour, would have rendere( 
to its interesting geology much more ample justice than I couh 
have done. 

But, — while the general mass of information contained in thi 
memoir is the result of researches for which I am indebted to m 
previous author who might have previously treated of the geolc 
gy of the Basin of Neuwied, allow me to add, that my chief objec 
in writing this memoir has been less to connect my name with an; 
new observations, than to attempt a species of history, of whic 
I have not hitherto seen any unmixed example. 

This object cannot be explained without a reference to the gt 
neral plan of the work, which you will find developed in the Pn 
face, but still more in the copious Table of Contents which I ha* 
given. 

In submitting to your notice, therefore, " A Histohy of th 
Extinct Volcanos of the Basin of Neuwied, on the Lowe 
Rhine," accept my best wishes that your valuable labours mt 
be long preserved to the advantage of the University upon whic 
your name reflects so much renown. 

I have the honour to remain. 
Dear Sir, 
Your very faithful and obliged Servant, 

S. HiBBKRT. 

Manor Place, Edinbubch, 
Jpril 21s(, 1832. 



PREFACE. 



In a long excursion which I made two or three years ago to the 
Continent, chiefly to examine the volcanic districts of France and 
Italy, no tract which I investigated appeared to me more replete 
with interest than that of the Basin of Neuwied, situated upon the 
Lower Rhine. 

Actuated by this Impression, I have been induced to draw up 
the following memoir, though upon a plan, which, in many re- 
spects, diflers from that of most geological disquisitions. 

It has always struck me that geological memoirs would be ren- 
dered of far more easy comprehension, if authors, instead of pre- 
senting a number of desultory sections of strata, would endeavour 
to render them subservient to a regular history of the correspond- 
ing succession of changes which the surface of the country in 
which they occur has undergone. This attempt has often been par- 
tially made, and with success, but I have not yet seen the geology 
of a whole district reduced to an undeviating system of this kind. 
In the present instance, it was for want of such a regular histori- 
cal view, that in my first attempt to investigate the volcanic erup- 
tions of the Hasin of Neuwied, in their complicated relation to tar. 
tiary or later deposits, I felt myself embarrassed at every step I 
took, and, for the solution of my difficulties, was obliged to trust 
to my own exertions. 

Such were the inducements which caused me to attempt a geo- 
logical memoir upon a plan chalked out by myself. I have sought 
to connect all the varied volcanic phenomena which the basin of 
Neuwied presents in a sort of history, in which an attempt has 
been made to exhibit in succession each physical change which 
has been going on during the contemporaneous or successive acti- 
vity of a series of volcanos, remarkable for their number, as well 
for their being crowded together in a very limited space. 

^^P These general observations having been premised, I shall now 
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communicated regarding the Basin of Neuwied, besides being com 
psratively sparing, has the disadvantage of being most inconve 
niently dispersed through numerous works upon the Rheinlani 
in general. A list of these, though rather an imperfect one, mai 
be found at the close of l)r Daubeny''s treatise upon volcanos. 

Several of these volumes I have occasionally consulted, the title 
of which will be found interspersed through the memoir, witl 
the exception of the very miscellaneous treatises upon the Rhcin 
land, published at various times by M. Steininger of Treves, ti 
which I have only generally referred. Their titlei I shall there 
fore now give : — Geognostiche Studien am Mittelrhcine, Mainz 
1819;— Die Erloschenen Vulkane in der Eifel, &c. 1820;- 
Neuc Bcitrage zur Geschichte der Rheinischen Vulkane, 1821 
— Gebirgskarte der Lander zwischen dem Rheine und der Maai 
18S2; — Bemerkungen uber die Eifel und die Auvergne, 1824. 

But perhaps the greatest inconvenience which the visitor of thi 
country has experienced has arisen from the want of correct gee 
logical charts. One which I procured was scarcely entitled t 
the name of a map, while a second, besides being upon far to 
small a scale, and deficient in many important particulars, nt 
only in the general directions of the mountains, but in the limil 
and varieties assigned to the different volcanic rocks and tufact 
ous deposits, was perfectly inadequate to tbc conveyance of muc 
information. Under these difficulties, no resource was left me ei 
cept to attempt a survey of the country myself. This cost me, wit 
no other instrument than a pocket compass, exceeding labour, whil 
the trouble taken by the companion of my journey to coustrui 
liom these observations the geological map which appears in tl 
frontispiece, was a task still more formidable, which ladies in g 
neral do not, I believe, often impose upon themselves. To Mi 
Hibbert I likewise owe the whole of the geological sketches whic 
are interspersed throughout the volume- 
It was my object to have added to this memoir an account i 
the eruptions of the Eifel, and of other volcanic districts, fi 
which I have abundant materials. But private engagements, an 
the state of my health, have prevented me from fulfilhng this h 
tention. If [ should yet have leisure for the task, and cauTS( 



enough to encounter the risk of another expensive publication 
like this, it is possible I may resume my pen. But in a novel- 
reading and popular-publication country like our own, scientific 
objects must be under the restraint of worldly prudence. 
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After this esplanation, I shall address myself to the geological 

ident, who may be inclined to make the Basin of Neuwied an 
early object of his investigations. 

In commencing an examination of the volcanic phenomena of 
the district, I would recommend him, if he would make himself 
acquainted with the various circumstances under which they were 
induced, to previously study in their details the tertiary strata of 
the district. But, as these deposits are imperfectly developed in 
the Basin of Neuwied, it would be for the advantage of the stu- 
dent to visit the Brown Coal Pits in the vicinity of Cologne and 
Bonn, — a brief explanation of the character of which has been in- 
troduced in the present memoir. 

My other recommendation is a very general one. It is not 
poiisible, without considerable inconvenience, to examine the vol- 
canos of the basin of Neuwied in the exact order in which I have 
described them ; — hut I would certainly advise the student to ad- 
here as far as it is possible to tliis order, which is compendiously 
set forth in the table of contents. Nothing, for instance, will be 
found to more perplex the mind of the aspirant, than by devot- 
ing his earliest attention to the volcanic products of the Laacher- 
see, the origin and relations of which cannot be well comprehend- 
ed, until the trachytic eruptions of Rieden and its vicinity have 
afforded him a preliminary and profitable instruction. 

I have lastly to state, that while in this work I have endea- 
voured to render the description of the eruptions of the Basin of 
Neuwied subservient to an explanation of the leading phenomena 
of volcanos in general, 1 have been fiirther mindful of the conve- 

Eace of the geological traveller, by preparing for his use a co- 
us table of contents, as well as an index of localities. 
S, H 
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SBItVlNG AB AN 

INTRODUCTION 



HISTORY OF THE EXTINCT VOLCANOS 
BASIN OF NEUWIED. 



In entering upon the study of rocks of igneous origin, the pre- 
liminary question which suggests itself to the mind of the student 
is the general theory which may be safely entertained regarding 
the ultimate cause of volcanos. 

This question is not wholly confined to the novice. There are 
few geological writers who have not conceived that they were par- 
ticularly invited to make an attempt, however feeble, to refer vol- 
canos to some general theory connecting itself with the internal 
constitution of our planet. That the labour has not been fruitless, 
every one must allow who is famihar with the speculations which 
are interspersed in the writings of such men as Von Buch and 
Humboldt. Among other geologists who might be cited, I might 
mention a few in our own country, namely. Sir Humphry Davy, 
Dr MacCulloch, Dr Daubeny, Mr Scrope, and Professor Lyell. 

But, besides the assistance deduced from practical observers, 
which has been lent to the solution of volcanic phenomena, phy- 
sical astronomy, in its laborious analysis, has imparted to it a 
valuable contribution. From the researches of La Place upon the 
temperature of the globe, but more particularly from the later 
ones of Fourier and Cordicr, a rational hypothesis may be col- 
lected of the periodical convulsions to which the crust of the globe 
has been subject since its first consolidation. Of this aid, an 
eminent geologist, M. EHe de Beaumont, has recently availed 
himself, founding upon it his new views of the elevation of moun- 
tain ranges, which, though objectionable in their detail, at least 
point out to us a mode of interrogating nature in the most mysteri- 
ous, yet the most sublime of all her operations. 
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To these modem analytical theoriee the phenomena of volcanoE 
are indebted for their happiest solution; which result has re- 
cently been eo well displayed in familiar and intelligible language 
by an anonymous writer in the Foreign Quarterly Heview, that I 
cannot withhold subjoining a very slight notice of as many of the 
principles thus inculcated, as will, I conceive, be necessary foi 
the previous knowledge of the geological student ; recommending 
to him at the same time an attentive perusal of the original ar- 
ticle, as well as the authorities upon which the useful commentE 
of the critic have been founded. (See the Thiorie Analytique 
de la chaleury par M. Fourier. — Essai aur le Temperature de 
rintSrieur de la Terre, par M. Cordier, from the Mimoires de 
FAcademie Ruyale des Sciences. — The Foreign Quarterly Re. 
view, No. 16, for October 1831, page 303, kc. Sic.) 

The spheroidal form of the earth, the disposition of its mate- 
rials in the form of elli])tical and concentric layers, together with 
the gradual increase of the density of these layers keeping pace 
with their depth, are thechief evidences of the original liquefaction 
of the terresltial mass. But as its mean density is only five times 
greater than that of water, which is inconsistent with the notion 
of the uncontrolled compressibility of its materials, it is supposed 
that at considerable depths an enormous pressure is either coun- 
teracted by the antagonist force of heat, or by the presence of 
some substance possessing sufficient elasticity or internal repulsion 
among its molecules to resist the effects of compression. 

The heat accumulated within the interior of the globe is to be 
sought for after we have passed the comparatively thin limits of 
annual variation, to which a superficial portion of the earth's crust, 
scarcely amounting to more than 65 yards in depth, is subject troia 
the annual action of the sun's rays. 

That the internal heat thus accumulated should have caused 
an augmentation of temperature in the superficial crust above what 
is due to the heating efi^ects of the sun, is an anticipation which is 
countenanced by the labours of the analyst, as well as the experi- 
mental observer. But this excess, which must formerly have been 
much greater than at the present day, cannot now be rated, (owing 
to the reduced conducting powers of the envelope,) at more than 
the thirtieth part of a centesimal degree. 

The dissipation of this internal heat is at present so slow as to 
be almost imperceptible ; yet, in the course of an almost immeasu- 
rable lapse of time, several important changes must have ensued. 
In the firat place, a contraction must have taken place in the 
dimensions of the interior ftuid mass ; 

Secondly, an acceleration, proportional to this contraction, must 
have occurred in its rotatory motion ; while, 
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Thirdly, a gradual conEolidation must Iiave ensued of the ex- 
terior aud ibiJa cruEt of the globe; the ultimate thickness of 
vhich, although the process of consolidation lias been continued 
through countless ages, does not perhaps exceed in vertical descent 
sixty miles. 

We are also, through the same means of investigation, instruct- 
ed, that, in a given geological epoch, which, when compared with 
the historical monuments of the human race, must be regarded as 
almost immeasurable, the secular refrigeration of the exterior crust 
of the globe, the materials of which possess inferior conducting 
powers, would not only proceed at a slower rate than that of its 
interior fluid mass, but that other effects would result from this 
inequality of cooling which it is of importance to appreciate. 

After the initial process of consolidation had taken place of the 
crust of the globe, which in a primitive epoch must have com- 
menced at the surface and proceeded towards the interior, the in- 
terior fluid mass would be surrounded by its thin consolidated crust 
as by an envelope, which it would at first exactly fill. But during 
the further progress of refrigeration, the capacity of the envelope 
thus formed would, from various circumstances, be diminished. 

The first circumstance of diminution, or derangement, would 
arise from the temperature of the interior of our planet being 
lowered by a much greater quantity than that on its surface. As 
a consequence, the continuous contraction of the interior fluid 
mass would proportionally exceed that of the consolidated exterior 
coating. This inequality of contraction would oblige the enve- 
loping crust to diminish its capacity in order to accommodate it- 
self 10 its contained mass, which, by convulsive efforts of ap- 
proumation and subsidence, it would continue to embrace. 

The second conspiring circumstance of derangement would re- 
sult from the centrifugal force keeping pace in its augmentation 
with the increased contraction of the globe. A change of figure, 
or increase of ellipticity in the interior fluid mass would be thus 
induced, which would be followed by the approximation of the ele- 
mentary parts of the encircling crust, and their consequent dis- 
location. 

These two circumstances combined, are conceived to have given 
rise to the various ridges and protuberances which wc detect upon 
the surface of our globe. 

But, besides these effects, there are still other important changes 
which would result from the secular refrigeration of the globe, and 
its inequality of coohng. 

During the continuous process of superficial consolidation to 
which the interior fiuid mass would be sutgect, gases would no 
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doubt be formed and extricated, the expaneive power of which, 
where the exterior crust was weak or yielding, would give rise ti 
rents or fissures approaching to a circular form. 

But it is doubtful if this force ia often singly exerted. Thi 
expansive power of confined gases thus generated would conspin 
with the increased pressure resulting from the diminished capaci' 
ty of the enveloping crust of the globe, and these, acting in com' 
bination upon the interior fluid mass, would overcome its strong 
resistance to compression, and cause a violent ejection of its subi 
stance in the form of lavas, &c. 

Lastly, the numerous smaller foramina and fissures induced by 
various causes of convulsion, would invite the escape through them 
of gases and vapours generated by the interior fluid mass, which, 
in their condensation during their ascent, would give rise to va- 
rious mineral and thermal springs. This hberation would of course 
cause a diminution of the gaseous charge, which would be con- 
tinually repaired by newer subterraneous products. And hence, 
(as the author from whom I have borrowed has remarked,) the 
permanence of these springs, their almost invariable temperature, 
and the singular nature of their principles- 

These are nearly all the principles which I would intrude upon 
the reader relative to volcanic theories, for which I am chiefly 
indebted to the author whom. I have cited. 

Perhaps it may be expedient to advert to one other theory which 
may be hazarded, regarding the supposed older character of erup- 
tions of trachyte. 

It has been often noticed that in a volcanic district trachyiic 
eruptions are prior to those of basalt. 

This very frequent precedence is one of the most remarkable 
circumstances which geologists have noticed, the cause of which 
it is difficult, if not impossible, to explain. It probably bears a 
reference to the deep-seated and internal constitution of our pla^ 
net, or, in other words, to the mineral nature of the concentric 
layers which form the interior fluid mass of the globe. If this 
supposition be admissible, some very recent speculations may 
throw upon it a faint degree of light. Thus, upon the principle 
now established, that the consolidation of the exterior crmst of the ' 
globe is the effect of a gradual cooUng, it has been inferred,^****. 
That the consohdation of the crust of the globe must have com- 
menced at the surface, and have proceeded towards the interior ; 
and, secondly. That beds or layers ought to be arranged nearly 
in the order of their fusibility. 

It is evident, however, that this inference cannot possibly be 
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applicable to the order of succession in which any rocks are formed 
resniting from the degraded surface of the earth's crust, although 
it may serve to explain the relative situation of granite, trachyte, 
and basalt. Thus, in supposing granite to have been the oldest 
volcanic matter consuhdated, trachyte may be supposed to still 
subsist beneath granite, as a subjacent stratum of liquified mat- 
ter, while basaltic matter, iu the same liquified state, may occupy 
a still lower position. Assuming this arrangement, we may easily 
conceive that during the internal convulsions of our globe, the 
first extravasated matter protruding from beneath granite would 
consist of trachyte, while a later eruption would be formed of ba- 
saltic matter. 

So far the theory becomes plausible enough. But it sometimes 
happens that this order of eruption is reversed, and that, instead 
of basalt succeeding to trachyte, basalt actually precedes trachyte, 
or an alternation of trachyte and basalt ensues. These varied cir- 
cumstances certainly appear adverse to the theory which I have 
supposed, though perhaps not fatal to it ; as I can easily conceive 
of such extensive convulsions taking place beneath the solid crust 
of the globe, as to cause concentric layers of trachyte and basalt 
to change their relative places, and thus to completely reverse 
their usual order of eruption. 

These few hints upon one of the most striking, yet obscure, in- 
cidents in volcanic eruptions are sufficient. I am unwilling to 
baxard the character of this volume, by filling it more with vague 
speculations than with plain matters of fact. 

But before I conclude these introductory observations, I would 
observe, that there is another difficulty which awaits the geological 
aspirant in his volcanic researches, as formidable almost as the 
conflicting theories which are too often presented to his choice. 
This consists in the very vague nomenclature which has recently 
been introduced by systematic writers iu their several descriptions 
of volcanic products. 

In fact, no two geologists speak the same language. 

During this unsettled state of nomenclature, the geologist will 
the least err who avoids as much as possible applying any newly- 
coined titles whatever ; but who, in accurately describing the rai- 
neralogical characters of the rocks before him, leaves their respec- 
tive names to be determined when volcanic rocks shall have been 
better studied, of which the stability of a more generally approved 
nomenclature will aflbrd the happiest of indications. 

But it is expedient to quit these discussions. — While I have 
endeavoured to make the geological student acquainted with some 
few of the ultimate principles and theories which are now en- 
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tertained regarding the volcanic agency, I have, with a view to hit 
practical benefit, cautioned him regarding the many trifling, and 
worse than uselesB distinctions which are employed in modem oo> 
menclatures to distinguish volcanic products. It is therefore 
time to advert to the more immediate object of this memoir, which 
is the exemplification of such volcanic phenomena as are afforded 
by a visit to the basin of Neuwied, situated on the Lower Rhine. 

The Basin of Neuwied derives its chief interest from the study 
which it affords of such interesting volcanic phenomena as Hum* 
boldt, in his description of the volcanos of Quito, has described un- 
der the name of Mud Eruptions, — of which, indeed, an older ex- 
ample is afforded in the eruption of the volcanic mud which over- 
whelmed the city of Herculaneum. Such phenomena have, I 
suspect, played a far greater part among the extinct volcanos oJ 
Europe than is commonly supposed. In studying, therefore, the 
tufaceous deposits of the Basin ofNeuwied, which are in this locali- 
ty so perspicuously and instructively displayed, we may, I think, 
be encouraged to expect that -we shall arrive at the solution of other 
volcanos upon a far grander scale ; among which I might enuinC' 
rate those of the Cantal, of the Mont d'Or, as well as various ex- 
tinct volcanos of Italy. 

In one circumstance, however, there is in the basin of Neuwied 
a deficiency of instruction. The lava flows are few ; they are not 
large ; and their precise points of eruption are too often obscure. 
To be familiar with these the student must rather transfer his 
studies to Auvergne, than to the banks of the Rhine. 

But, in other respects, the basin of Neuwied presents facilities 
of instruction which few other spots enjoy. Volcanic craters are 
displayed in all their varieties, and the distinct characters of tra- 
chytic, basaltic, and pumiceous eruptions cannot be better develop- 
ed. It must be likewise taken into consideration, that all these va- 
ried phenomena are comprehended in a narrow space of territory, 
and at a distance of not more than three or four days journey from 
the shores of England ; for which reason I cannot err in recom- 
mending the student of geology, before he adventures to explore the 
volcanic phenomena of France or of Italy, to avail htmsdf of the 
preparatory study which the l>asin of Neuwied invites, with com- 
paratively little inconvenience and toil to its investigator. And 
I can further promise him, that, if in this crowded cluster of vol- 
canic, rocks, he make a profitable use of his time, no future ap- 
pearances which may present themselves in other volcanic dis- 
tricts will create in his mind any extraordinary degree of embar- 
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HE small, yet highly interesting volcanic district to be ex- 
piftined, is situated in the Prussian province of the Lower Rhine, 
fiMtning a* depression, or basin, which is bounded on the north 
hj the hills whence proceed the waters of the Briihl, and on the 
south by those which give rise to the Nette ; each of these streams 
joining the Rhine, the former near the village of Briihl, celebrated 
for its trass-quarries, and the latter about three miles to the south- 
east of the ancient city of Andemach. Its extent may be estimat- 
ed at about twenty-four miles from east to west, and at six to ten 
miles from north to south. (See the general Map,) 



CHAPTER I. 

THE PRIMARY FORMATIONS OF THIS DISTRICT. 

Argillaceous schist, or clay-slate, the Phyllade of the French, 
and the Thonschieferoi^e Germans, is found spread over the whole 
of the district under consideration, constituting the lowest visible 
ftnta, and differing little from what is observed in most primary 
or transition formations. It is of a bluish-grey colour. Small 
scales of mica are occasionally disseminated in it, but always very 
sparingly, and it is in many places traversed by veins of quartz. 

An arenaceous character is not unfrequently assumed, particu- 
larly by the upper strata ; and, as in this state they contain much 
ferruginous matter, the colour becomes of a reddish or yellowish 
brown. This modification of the rock, which is observable at Kel- 
berg, at The High Acht, in the neighbourhood of Vimeberg, near 
Coblentz, and in other sites, is remarkable for the marine remains 
which it contains. Some of the species enumerated by geologists 
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are the Spirifer alatus and sariAnulatua, which are found ne; 
CoblentE. 

In the internal structure of this formation, which is general 
fissile, there is little to remark. In one locahty a striking peC' 
liarity has been noticed. In a quarry on the northern cxtremi 
of the fortress of Ehrenbreitstein, the rock, which is a fine-graini 
grauwBcke, occasionally assumes the structure of basalt, being g 
parable into balls from half afoot to two feet indianieter, of whi< 
the largest size is the most plentiful. These balls are in gener 
BO perfectly rounded as to appear the produce of art ; a few on 
being slightly compressed. In their interior they arc of a ve 
firm consistence, but near their surface, owing to the difTusioii 
the oxy-hydrate of iron, they peel off into concentric scales. (S 
NoeggeraWa Sheinland- Westphalen, vol. iv. p. 362.) 

The direction of these strata is various. A frequent line 
bearing is from about S. 35° W. to N. 35° E. The angle of i 
clination is no less inconstant. A dip to the east of about 60° 
70°, may perhaps be cited as one that is often observable, Ne 
Coblentz it is from 75° to 90°. 

In very few localities is this clay-slate metalliferous. Iron 
procured (rom it in the form of an oxide, between Coblentz a) 
Bendorf, and at Namedy the rock is wrought for the thin veir, 
or gangucs, which it contains, of the oxide or green carbonate 
copper. 

But it may now be added, that although no primary or tran 
tion strata, except those which have been enumerated, are expos 
in the deepest sections or escarpments of this district, we possesi 
perfect knowledge of even lower rocks. Wo find entangled in t 
lava, which has issued from volcanoes of a far later period, fra 
nents, often more or less altered by heat, of the several roc 
through which igneous products, whether in the form of lava, ci 
ders, or pumice, have forced for themselves an exit. For examp 
highly crystBllIne strata of mica-slate, gneiss and granite, whi 
last we may presume to be tlie lowest in the series, may bedetei 
ed among the ejected fragments of these eruptions. And thi 
by a truly Plutonic source of information, we are actually appriz 
of a more early succession of rocks than is manifested by such i 
perficial strata as are evident, and which perhaps under no oti 
circumstances would have encountered human scrutiny ; — we i 
apprized that the sequence of rocks, in the district we are «i 
mining, consists of, \st, granite, which is the lowest of the who 
being next to the volcanic focus ; 2dlij, gneiss ; ^ly, mica-slat 
and, Athly, clay-slate and grauwacke slate, containing in soi 
localities marine shells. 

These ejected fragments will be described when the volcani 
are explained to which they have owed their manifestation. 



CHAPTER II. 

rCE AT THE OENEUAL HISTORY OF THE SLATE-MOUNTAINa 
OK THE BHEINI.AND PREVIOUS TO THE COMMENCEMENT OF 
TEHTIAIIY DEPOSITS, 

Ah it may be occasionally found difDcult to explain the limited 
district under consideration apart from that of the whole of the 
Rheinlsnd, a rapid glance may be taken at tlie consecutive dis- 
turbances to which its mountains have been subjected. 

It was explained in the last chapter, that the trifling patch of 
territory which we arc contemplating, bounded by the streams of the 
Nette and the Brijiil, consists of argillaceous schist, or clay-slate, 
and grauwacke EchiBt, It forms thediminutive central portion ofa 
widely extended formation of clay-slate, which includes the rocks 
of the Westerwald, of thcEifel, ofthe Hundsruck, oftheTaunus, 
and of the Ardennes. The cities of Tournay, Namur, Liege, 
Aix-la~Chapelle, Bonn, Dusseldorf, Dortmund and Paderborn, are 
situated on the north of its irregular bounding line ; Waldeck, 
(near Cassel) and Hanau, are on the east of it ; Francfort, May- 
ence, Kreutznach, the district of the Saar, Treves, Wittlich and 
Mezieres lie to the south, while the westerly limit stretches in a 
north-westerly directionfrom the vicinity of the last mentioned site 
to Tournay. From east to west it includes a distance of not less 
than S50 English mile?, and in an opposite direction, &om north to 
south, of 70 to 140 miles, A suspicion even arises that the same 
formation is continued beneath several secondary deposits as far 
south as the mountains of the Vosges and Schwartzwald, or even 
much farther. 

As these strata exhibit in many sites, by the various marine 
remains which they contain, evidence of their formation beneath a 
deep ocean, a question which arises is, — At what period or suc- 
cessive periods were they first elevated above the level of the sea? 

It may, I believe, be shewn that the elevation of the slate- 
mountains of the Rhine was not the result of one, but of many, 
consecutive throes or convulsions; that it commenced during an 
early period, when strata of an intermediate or transition class were 
in the act of being formed, and was continued at intervals so as to 
keep pace with the process by which newer secondary deposits 
arose in succession, each differing from its predecessor in its geo- 
logical character. The elucidation of this obscure department of 
our history has recently been attempted by an eminent geologist, 
M. Elie de Beaumont, to whose doctrine we may now advert. 
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It may be considered as having been long the notion of some 
geologiBts, that, amidst the protracted scries of tranquil periods 
which the surface of the globe has undergone, each was separated 
from that which followed it by a sudden and violent convulsion, 
in which a portion of the earth's surface was dislocated or elevat- 
ed into the form of ridges having different directions. The great 
and jtrimary cause of these elevations, which has often been referred 
to volcanic action alone, is now attributed by M. Elie de Beau- 
inont, in correspondence with the views of M, M. Fourier and 
Cordier, to secular refrigeration. 

In the introductory pages of this work, the theory of these phi- 
losophers has been cited, and to this explanation of it, although 
n brief one, I would refer. 

" In a given time," to use the language of the French geologist, 
'* the temperature of the interior of our planet is lowered by a 
much greater quantity than that on its surface, of which the re. 
frigeration is now nearly insensible; and analogy would lead us 
to consider that this inequality of cooling would place its crust 
under the necessity of continually diminishing its capacity, not- 
withstanding the nearly rigorous constancy of its temperature, in 
order that it should not cease to embrace its internal mass exactly, 
the temperature of which diminishes sensibly. Our planet must 
therefore depart in a slight and progressive manner from the sphe- 
roidal figure proper to it, and correspond to a maximum of capa- 
city ; while the gradually increasing tendency to revert to that 
figure, whether it acts alone, or whether it combines with other in- 
ternal causes of change which the planets may contain, may, with 
great probability, completely account for the ridges and protube- 
rances which have been fornned at intervals on the external crust 
of the earth." ( See De la Beche's Geological Manual, p. 501, and 
the Philoaophical Magazine, New Series, vol. x. p. ^41 to S64.) 

Such is the theory which M. de Beaumont recommends. It is 
founded upon the relation subsisting between the advanced T^fri* 
geration of our planet, tlie capacity of its solid crust, and the vot 
lume of its internal mass. And, however disposed we may be to 
admit the legitimacy of its main principle, he has attempted it> 
elucidation less by a few well-established or incontrovertible facta, 
than by a series of hasty and doubtful geneTalizations, which would 
require a century or more of continued geological observations to 
prove or disprove. Thus, he has confined the successive mountain 
elevations to which the crust of the globe has been subject to 
twelve ; although it becomes a far more plausible question, wte^ 
ther such disturbing causes have not been far more numereuft?- 
He has boldly maintained that a general parallelism subsists amoDg 
the chains of mountains which were contemporaneously elevated, 
and that this parallelism was continued in straight lines. Other 
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observers, however, are inclined to doubt the truth of this hypo- 
thetical parallelism, while they think it far more probable that the 
direction of mountain ridges is not necessarily continued in atraight 
lines, but that it may have often assumed a curved, undulating, or 
even a radiating direction. (Journal de Geologic par A. Boue, 
tome iii. p. 338 to 359) 

These are the chief difficulties which present themselves in 
shaping our investigations agreeably to the views of the French 
geologist. Considering, therefore, our very imperfect knowledge 
of the actual succession, direction, orextent of contemporaneously 
elevated chains of mountains, the theory demands in its applica- 
tion the utmost caution and prudence. 

For instance, in regard to the Rheinland, M. de Beaumont has 
conceived that forces of elevation have acted on a line of direction 
extending from nearly S. 15" W. to N. 15" E. This is a sup- 
poEiition which is far too sweeping and unlimited. The philoso- 
pher ought rather to have contented himself with remarking, that 
such a direction was esempliUed in a single instance of disturb- 
ances, namely, in the great fracture or fault antecedent to the de- 
posit of the gres bigarre in the basin of Alsace, by which the 
Vosges and the Schwartzwald were made to form two groupes of 
mountains parallel to the course of the Rhine. To other convul- 
sions, however, with which the slate-mountains of the Rheinland 
has been visited, one common line of direction will, I am persuad- 
ed, fail in being applicable. The limited district under our exa* 
mination, bounded by the streams of the Nette and the Briihl, 
would show how perfectly unavailable are these conjectural views. 
And in a similar predicament aremany other districts of the Rhine 
which I have examined. 

During the long geological period characterized by deposits of 
the transition or secondary class of rocks, the slate-mountains of 
Uie Rheinland appear to have experienced at least six or seven 
geaeral catastrophes, though it remains yet to be shown whether 
certain of these are not rather to be considered as the result of a 
continued series of shocks, than as single efiorts of nature. There 
cas be little doubt but that each of these modes of action has in 
turns prevailed. It is also questionable whether the elevation of 
Ode district of the Rheinland has not produced a depression in an- 
other ; whence the alternation of marine and fluvialilc deposits 
which in some few sites are discoverable. 

But notwithstanding the doubts vhich have arisen in the minds 
of many geologists regarding the validity of various tenets taught 
in M. £Iie de Beaumont's general system, I am still disposed, in 
the absence of any other similar researches, to adopt, though with 
much qualification, his enumeration of the epochs when very ex- 
tensive catastrophes altered the surface of the globe ; — notwith- 
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Btaoding even my susplciou that such catastrojiheB will creiitua] 
be found to have been far more numerous. It is, at the sai 
time, my opinion, that the slate-mountain b of the Rheioland ha 
been more oi less affected by nearly all the convulsions whi 
liave at different intervals disturbed the solid Etrata of Euro) 
These disturbances, therefore, with the aid, though certainly 
faint one, of the guide whom I have cited, (for such investigatio 
arc at present in their perfect infancy,) I shall now endeavour 
enumerate. 

(a.) The convulsion or convulsions follotced by the more t 
cent transitUin strata, and hy carboniferous strata. 

The period when the slate- mountains of the Khine ftrst becan 
raised above the surface of primeval waters, may be referred to tl 
most ancient of the epochs of M. Elie de Beaumont. He h 
conceived that there has been a disturbance of strata prior to tl 
more recent of those which he has named Transition. In su; 
posing the correctness of tbis view, and there is perhaps no re 
son to doubt it, it may, I think, be shewn, that an elevation i 
one or more of the districts of the Rheinland took place befoi 
the deposit of the transition limestone of the Eifel, which contaii 
a profusion of shells, coraUines and trilobites. 

But it is added, that by a subsequent convulsion, the disloci 
tion of the argillaceous schists of transition, and the grauwackf 
of the environs of Ville and Beauehamps in the \'oBgefi, was fo 
lowed by the deposit of the syttime kouUler ; — a system whic 
comprehends the carboniferous limestone and the old red sani 
stone. Coal measures, as he adds, repose upon the edges of th 
lilted rocks of the Vosges, while the carboniferous rocks of Bel 
gium and Saarbruck were deposited at the foot of the Eifei 
Ilundsruck, &C. • 

(/».) The convulsion which was followed by the deposition q 

the Ores Bigarri, the Muschelkalk, and the variegated Marl* 

A third disturbance had its chief scat in the upper Kheinland 

• " The Rliine from Bingeo to Cobleiitz," observes M. Elic de Beaumonj 
" IraverBeK a syslem of inountaiDB, of which the Hundsnick niid the Ardea 
lies form a part, and which M, Leopold de Buch has named SysUme de, 
Piiys-Bas. This Eystem is composed principally of heda of argillaceonl 
ichiei, grauwacke, cnlcoire, and grea houiller, directed nearly E. N. E. to W 
S. W.j ami comprehends the inclined beds of the coal formation of the en^ 
rons of Sarrebruck, upon the escarpment of which the beJs of the Gres de) 
VoGgea are nearly horiionlally extended. This last circumEtauce afibrds evi^ 
dence, that the elevation of the beds of this syslem took place between thi 
periotl of the deposit of the terrain houiller and that of the Gres des Voegtt^^ 
— (Annaki dei .SViVnccj NalureUts, tome iviii, p. 313.^ - 



BISTUHBANCES OP THE SECONDARY EPOCH. 7 

Tile Vosges and the Schwarzwald terminate opposite to each other 
in two long cliff's parallel to the course of the Rhine. These, 
says M. Elie de Beaumont, are apparently due to two ^eat faults 
which have a direction from S. 15° W. to N, 15" E. ; which 
fractures preceded the deposit of the rocks iu the basin of Alsace, 
among which are the red or variegated sandstone, (gre* bigarrf,) 
the muschelkalk, and the mames irisees or variegated marls. The 
same deposit we also observe at the foot of the si ate- mountains 
from Prum in the Eifel to Treves and the vicinity of Kreutz- 
nach, and even to the west of the Vosges. * 

(f.) The convulsion which was followed by the deposition of 
the Oolitic series of rocks. 

The particular convulsion which affected the strata immediate- 
ly antecedent in date to the oolitic series of rocks is not distinct.- 
ly shewn. It was the forerunner of a very extensive deposit of 
the lias and oolites, which may be found to the south of the Ar- 
dennes, or, easterly, from the west of the Harz mountains to the 
Jura. 

(rf.) The convulsion which was followed by the deposition of 
the lower cretaceous strata, namely, the green sand and chalk. 

A convulsion which is supposed to have given rise to the ele- 
vated system of rocks, which M. de Beaumont has designated by 
the name of the system of the Pilas, the Cote d'Or and the Erze- 
gebii^e, has been conceived by him to have been one of the 
diief causes of the disturbed strata of the Khine, which it has ele- 
vated in a direction from S. W, to N. E. " It must not be for- 
gotten," says this geologist, " that the strata of these countries 
have had accidents caused in them subsequently to the convulsion 
vhich gave rise to the system of the Erzegebirge, the Cote d'Or, 
and the Pilas. It is without doubt in consequence of this cir- 
cumstance, that the gres bigarre and the muschelkalk are found 
dislocated in some points of the great ridge of hill, (falaisc,) of 

■ " The bells of the Gres Je Vosges," says tlie geologist whom I have 
mioteil, " which compose the longjiilaiie, (line of liill,) which borders the 
plain of the Rhine, from the enviroos of I'haiin to those of Landau, are not 
observeil to be crowned in any point by the i>eila of the gres higsrre and 
muBchelkallf that arc so often observed at its base. It m natural, therefore, 
to suppose, that this same line of hiU, (Jdlaise,) has ovenopped by nearly the 
whole of its actual heiehl, the level of the water, below wliich were deposit- 
ed the Kres tiigarre ana the muschelkalk. It appears, according to this, that 
Ae ftlUt which has given rise b) it was produced betiveen the period of the 
dc^oait of the gres des Vosges and that of the deposit of ihe gres bigarr^. 
Stub is then the tiaie of the terrestrial events which characterize the ajatem 
which M. Leopold dc Duch has named t\ic Syslim of the Rliine,a.iiAoi wYa^ 
the long ridge of hills of which I have just spoken, forms a port." — Amakt 
del Sciences Natvrclks, tome x?iii. ji. 31S. 
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the Gres de Vosges." This admission which is made, would leac 
to the infereiicc, that the depoeition of the gres bigarre and mus 
chelkalk had been continued down to the oolitic period. It ii 
more probable, however, that a convulsion which supervened U 
the oolitic formation, or in which the strata were disturbed up tt 
the oolitic rocks inclusive, gave rise to the green sand and chall 
which we find in the neighbourhood of Dusseldorf, Aix-la-Cha 
pelle or Macstricht. 

(e.) The convulsion which is said to Have been foUoioed bi 
the deposition of the upper beds of the Cretaceous system. 

It is supposed that in a lale period of the secondary epoch 
another immense elevating power in Europe exerted its influence 
which, in upheaving not only the older secondary rocks, but alsi 
the newer ones, sueh as the earlier members of the Wealden for 
matiou, the green sand and chalk, prepared the way for the depo 
sition of such upper beds of the cretaceous system a^are distin 
guished by the presence of nummulites, cerithia, ampullarias, ant 
other shells. By this convulsion the French Alps and the south 
west extremity of the Jura are said to present a series of ridget 
and dislocations in a direction towards the N. N. W. ; the east 
ern crests of the Devolny, north from Gap, being raised mori 
than 4700 English feet above the level of the sea. 

That this event affected the slate-mountains of the Rhine wi 
have no proof. We are perfectly justified in suspecting that th( 
cessation of the chalk deposit at the foot of the si ate-muun taint 
near Maestricht, was the effect of some disturbance, by which the 
older rocks were upheaved ; but it is not quite evident whethei 
the catastrophe was not of » later date, or whether it did not tak« 
place during an early period of the tertiary deposits. 

(/.) The convulsion which is supposed to have been followed 
by the earlier tertiary strata. 

M. Elie de Beaumont has supposed that one of the earliest 
convulsions of the tertiary epoch had its date in a period when 
the whole chain of the Pyrenees sustained a considerable eleva- 
tion, as well as the northern and some other ridges of the Apen- 
nines, the calcareous chains of the north-east of the Adriatic, those 
of the Morea, nearly the whole Carpathian chain, and a great se- 
ries of inequalities continued from that chain through the north- 
east escarpment of the Harz mountains to Northern Germany, 
The general direction of the system of elevated chains thus in- 
duced is said to have been from E. S. E. to W. N. W. ; but up- 
on this conclusion I only need repeat what I have more than once 
remarked, that much reasonable doubt may be entertained. 
It has been aflirmed that by this convulsion strata of the age 
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of the green sand and clialk were ruptured and contorted, and 
ten lifted up to the very pinnacles of the mountains ; and that tie- 
posits of the tertiary class then began to approach the confines of 
this eystem, and to assume a horizontal position. 

Here, then, we will pause on the presumption, that whether the 
mountains of the Khine partook of this catastrophe or not, new 
tertiary deposits began about this period to occupy its vallies, the ■ 
history of which will form a particular object of our future inves- 
tigations. 

These are the earlier disturbances to which the slate-mountains 
nf the Bhine appear to have been subjected. And it forms a 
question of curious speculation, What must be the general state 
of the lands of Europe during such convuldons .-' 

M. Bou^, in a history given by Iiim of a great Mediterranean 
sea which he has shewn to exist in £urope at the close of the se- 
condary, or commencement of the tertiary epoch, and which most 
probably had itR origin in very ancient depressions, states that it 
communicated with the seas of the north, with the western ocean, 
and, through the medium of one or two channels, with thepreseni 
Mediterranean Sea. (Journal de Geologie, tome iii.) These 
views carry with them much weight, audi am inclined to beUeve, 
that during such a condition of the globe, the slate-mountains of 
the Rhine must have formed one, or perhaps more islands, rising 
abruptly from the surface of these ancient pelagic waters; — an 
inference which is readily suggested by the various and successive 
marine deposits which we trace at the foot of the Ardennes, the 
Westerwald, the Taunus, the Hundsruck, or the Eifel. 
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CHAPTER III. 



The inquiry of the preceding chapter referred to the state of 
the slate-mountains of the Rhine in general, during an immense 
epoch ending with the period when tertiary deposits first dated 
their existence. This consideration will prepare us to investigate 
the cfiects which these disturbances must have had on the limited 
district to which uur attention is intended to be more particularly 
directed. The great result would certainly be, that its solid stra- 
ta would be bliakcn to their very foundation, while, during their 
very forcible elevation, deep fissures, or, according lo a late phra- 
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^H seology, deep vallieE of diEruption, (valMea cCecartemeitt,) would 

^H ensue. These we shall now consider. 

^r A valley of fracture or disruption {valUe d'ecartemenf) has 

H^ been described by M. Omaliue D'Halloy after the following man- 

H ner : " It is evident," says this geologist, (Journal de Geologic, 

H par A. Botie, tome ii. p. 40!^^.) " that when a mass of cohering 

H rocks has been very forcibly uplifted, it ought not only to be cleft 

H at a great number of points, but its parts ought to separate and 

H remove from each other ; consequently, there ought to result fi&. 

^M surcs or hollows, bounded by precipitous escarpments. * We 

H may also conceive on this eyBtem of separation, why the flanks of 

H a valley should present a salient angle before a re-entering angle ; 

^M and why they should be formed by the same beds disposed in the 

H same order, since these flanks are often nothing more than the walla 

H of a fissure induced in an uniform mass." 

V -l he study of the direction of these valliea of disruption or frac- 

ture is of no little moment, particularly when we reflect that such 
fractures are often found parallel to the elevated crests of moun- 
tain chains ; while the important connection of these lines of fis- 
sure with volcanic eruptions becomes a subject of future conside- 
ration. 

Such being the effects connected with the elevation which rocks 
have at different intervals undergone, we ought consequently to 
expect, that tlie deep vallies which the slate-mountains of the 
Rheinland now exhibit, might have had a date of origin so far 
remote, as to be referable to an elevation of land immediately fol- 
lowing depositions of the transition class of rocks, or coeval with 
strata of the grcs houiller, or indeed of any later formation ; in 
which case, owing to the attriting action of torrents continued in 
such fissures during an incalculable period of time, it would not 
be always easy to distinguish such appearances as have ori^nated 
amidst the convulsive ejects of uplifting causes, from those which 
have been caused during an incalculable lapse of ages by the per- 
sisting degradation of meteoric agents. 

This difliculty attends the examination of most of the vaUies 

connected with the limited district of the Lower Rhine, which is 

bounded by the Nette and the Briihl. Without further preface, 

^L therefore, we shall now consider them in their order. 



The valliea which haoe the direction of S. W. and N. E., or of 
a. W. by W. and A. E. hy £. 

I am inclined to think that the most ancient lines of elevation 

* M- Omnlius d'Halluy nilitE, that if the elevating cuuse Iiob acted upon 
moveable oiatscs, the Bubeidcnce will not permit the fissures to estabuih 
themeelvea ; whicb explaioB why water coiueeE traveree elcvi ' ' 
and turn back before email sandy projeclions. 
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nhicli were asBumed by the mountains of this district, as well as 
llie tissures wliich were the concomitant of these convulsions, may 
be exemplified (first,) in the valley of the Moselle, and (secondly,) 
in the valley which bounds the west of the Nurbui^h and the 
Hohe Acht. lu fact, these fissures appear to be of such an inap- 
preciable antiquity, that it is no extravagant conjecture that they 
might have had tneir commencement with some of the earliest ele- 
vatioDS of the Hhenish slate-mountains above the surface of a pri- 
meval sea. 

The valley ov the Moselle. — Of the valley of the Moselle 
little need be said, as it has no connection with the present dis- 
trict, except what ia observable at Coblentz in its confluence with 
llie Rhine. It is sufficient to make the general remark, that, in 
its precipitous banks and other circumstances, it exhibits, particu- 
larly in the vicinity of Berncastle, the close resemblance of a deep 
fissure or split induced during the first great elevation and forcible 
division of the mountains of the Hundsruck and the Eifel. Its 
direction ia very nearly from S. W. to N. E. 

The houndtnc valley to thg west of the Nuubuhg and 
THE Hohe Acht, — The Nurburgh and the Hohe Acht are two 
lofty hills of the Eifel, which form the westerly limits of our dis- 
trict ; the first of these, according to M. Umpfenbach of Coblentz, 
attaining an elevation of 2220 Rhenish feet above the level of the 
sea, while the height of the latter (the Hohe Acht) is estimated at 
2434 feet. 

As I have hinted that there is reason to suppose that the lofty 
district of the Eifel was one of the portions of the slate-rocks of 
the Rhine which was the first elevated, we are entitled to demand 
that these claims of superior antiquity be supported by the pro- 
fundity of its vallies, which ought to be commensurate with their 
exposure for countless ages to the persevering action of mountain 
torrents. Nor in this expectation will the geologist be disappoint- 
ed. It is impossible to conceive of a country where, in proportion 
to the height of its hills, more numerous vallies, or ravines of more 
remarkable depth may be observed. Bold escarpments are every- 
where visible, and as the corroding action of waters has been ex- 
erted upon cliffs varying in their quality and firmness of structure, 
and in their consequent pronencss to decomposition, the sides of 
the vallies appear worn into protuberances or cavities of the wild- 
est and most grotesque form. 

Tke Vallies which, have a direction nearly iVest and East. 

Two vallies of great antiquity, yet perhaps not so old as the 
last cited, have a direction nearly west and east. These arc (first,) 
the valley of the Briihl, and (secondly,) of the Nette, 

The akcient valley of ihr Riveu Bruhl, extending 
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12 ANCIENT VALLIES. 

IROM HAHNENBACII TO THE rRBaENT SITE OF BuK& BrUHL. 

— A very ancient ravine of great profundity takes its rise from 
the high hill of Hahncnbach, and assuming in its course a 1 
direction of nearly east and west, was originally extended for a 
distance of nine miles as far as the present site of Burg Briihl, ' 
where it was abruptly terminated. Here a very small lake was , 
naturally formed, the overflow of which drained off towards the < 
course of the Rhine. '' 

But while this valley is entitled to the character of a fissure of . 
disruption, we must withhold this claim from the numerous lateral 
vallies, which, in conducting the waters from contiguous hills, join 
the channel of the Briihl, These have probably been wholly or 
in a great measure produced by the gradual corrosion which has 
been continued during an interminable period, 'i'hey naturally 
run in miscellaneous and independent directions, namely, from 
south to north, or from south by west to north by east. 

TnK AMCIENT VALLiiV OF TUli NkTTE from THK NuMBtJttCi 

TO THE CARMELEXBEKr.. — Another very ancient water-course 
corresponding with the last described, may be traced in a di- 
direction nearly east and west from the high hill of the Nurburg 
to the Carmelenberg, a distnncc of twenty miles or more, where 
it originally became lost in the deep depression or basin of Neu- 
wied. It now affords a channel for the stream of the Nette, which, 
in consequence of later changes, (remaining to be described in a 
more advanced stage of our history,) is prolonged from its earliest 
termination in a different direction, until it joins the Rhine oppo- 
site Neuwied. This ravine by its depth, by its precipitous es- 
carpments, and by its salient and re-entering angles, shews indubi- 
table marks of great antiquity, and is fully entitled to the charac-^ 
ler of a valley of disruption. 

The Vallies which have the direction of N. W. and S- £■ J 
The valHes of disruption which arc included under this head, 
consist of (first,) the lateral vallies which join the channel of the 
Nette, and (secondly,) a considerable portion of the valley of the 
Lower Rhine. 

The i.ATEitAL vALi.iEs which join the Nette. — It is dif- 
ficult to assign to certain lateral vallies which join the channel 
of the Nette exactly the same origin as to those which are simi- 
larly connected with the Briihl. Their direction is from N. 40°, 
W. to S. 40° E. That they were originally induced by the causes 
of elevation which we have described is highly probable, and more 
particularly so, when we take into consideration their number and 
general parallelism, A suspicion also arises that they are of com- 
paratively a later date, which is countenanced by the circumstance, 
that the course of these fissures is terminated at the points where 
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respectively meet the valley of the Nctto. But whether thU 
wigin be legitimately assignable to them or not, it must be still 
kept in view that their extraordinary depth would be promoted by 
the long wear, continued perhaps during a long tertiary epoch, 
of mountain torrents. 

The first set of parallel vallies, amounting to three or four in 
number, take their rise from the tract of high land in the vicinity 
of the Nurburg and Holie Acht. They form the deep water- 
courses of rapid streams, and, owing to the ijalicnt and re-entering 
angles which they exhibit, appear to run a zigzag course, al- 
though they still preserve their general direction of N. 40° W. to 
S. 40° E- As the channels of subsidiary currents, they there join 
the Neite. 

But the valley which, from its greater length, appears of the 
most determinate character, is that which we trace in the same 
parallel direction from the heights of Leimbach and Kempenich, 
for a distance of eleven or twelve miles, to the south of the town 
of Mayen on the river Nette. This valley, the original form of 
which is in some few places obscured by later changes of a vol- 
canic nature, exhibits a deep ravine, remarkable for the bold- 
ness of its salient and re-entering angles, which can scarcely fail 
to entitle it to a place among unequivocal vallies of disruption. 

Part of the Course of thid Lower RHisfE. — Again, if we 
contemplate that part of the course of the Rhine which intersects 
the present district, namely, that which we trace from the gorge 
of Andemach to Rheineck Castle, we shall still find that the 
ume identical line of S. E. and N. W. is carefully preserved. 
And as this direction corresponds with that which the Lower 
Bhine has continued to preserve from Bingen to Cologne, it is not 
miressonable to (suppose that it was aflected by the same common 
convulsion to which I have attributed the formation of four or five 
ptraltel and adjacent vallies, situated on the west of this broader 
fissure. 

It is not, however, a new suspicion , that the valley of the Rhine, 
a far even as from Bingen to Bonn, was originally an immense 
fissure, suddenly induced by causes of violence. At the same time 
it must be admitted, that, in many places, the steepness or preci- 
pitation of its banks, as well as its salient and re-entering angles, 
have been much obliterated by the undermining action of the river, 
for which it has served as a canal through countless periods. Hence 
the sort of mixed character which the channel of the Rhine exhi- 
bits. While we refer its first formation to distant convulsions, we 
trace in other appearances the deepening action of long-continued 
noimtain streams. 

With the particular nature of thegrcat catastrophe connected with 
thefonnationof the valley ofthe Lower Rhine, there is necessarily 
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the greatest mystery, It was probably induced during some ele- I 
vation of the ranges of mountains which on the west form the 
Hundsruck and the Eifel, and on the east the Taunus and the 
Westerwald. And should this speculation be ever rendered eus~ 
ceptible of proof, it may perhaps be shewn, that the points at which 
the uplifted rocks began to becleft are referableto the site of the Loch 
of Bmgen, and to that of the gorge of Andernach. From the for- 
mer we trace a fissured line extending to Coblenti, where it is lost in 
the expanse intervening between the elevated and receding lidges 
of the Eifel and the Westerwald. The line was evidently re- 
newed a little below the ancient barrier of this expanse or basin, 
near the present city of Andernach, whence it was prolonged with 
some intermissions through ranges of slate hills, until it reached a 
lower lake, distinguished by tTie present sites of Bonn and Cologne. 
The exact period when the valley of the Lower Rhine from the 
Loch of Bingen as far north as Bonn began to be formed, though 
conjectured to have occurred during the middle of the secon- 
dary period, is still involved in the greatest obscurity. I'here ia 
no indication of any deposit which might have taken place in it 
during the immense interval of time occurring between the forma- 
tion of the primary argillaceous schist and the latest secondary 
strata. If any such did exist, we must attribute its disappear- 
ance to causes of degradation, which, tliere is no doubt, have utter- 
ly removed many such deposits in various parts of the globe, and 
transported them to fill up distiint seas and lakes. 



These remarks conclude my account of the antiquity of the elon- 
gated vailiea of disruption connected with the basin of Neuwied, 

The most ancient of them, which probably were coeval with 
the first elevation of the Eifel, have been shewn to run from 
about S. W. to N. E, or from S. W. by W. to N. E. by E. which 
is the direction of the channel of the Moselle, and of the valley 
west of the Nurburg and the Hohe Acht. 

The next to all appearance in point of antiquity have a course 
from west to east, which is the direction of the channels of the 
Briihl and the Nette ; — while 

The ihird and more numerous set it is of cliief importance to 
keep in view, as they are parallel to the channel of the Rhine, 
which is likewise to be considered as a valley of disruption. By 
these parallel vallies, which run from N. W. to S. E. the whole 
of the district which we are examining has been intersected. And 
it is essential to add, that, with few exceptions, subsequent vol- 
canic eruptions have conformed to this common line of direction. 
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COMMENCEMENT OF THE TERTIARY EPOCH. 



CHAPTER IV. 



_ An explanation having been rendered of the dilTerent elevations 
and fissures which were antecedent to the tertiary epoch, our next 
object is to point out the general result, preparatory to a long in- 
terval characterized by various lacu&trine deposits. This will be 
described in connection with the recent and valuable speculations 
of M. Boue on the tertiary basins of tJie north of the Alps. — 
(Journal de Geologie, tome iii.) 

It has been supposed, that before the deposition of the molasse 
of tlie Continent, the marine waters, which flowed over much of 
the present soil of Europe, had their connection with the main 
ocean cut off; that a large inland sea existed to the north of the 
Alps, which extended from Savoy to the Bannat, while on the 
north it was separated from the Baltic by the Car^iathian range 
of mountains * ; that promontories of great magnitude, by which 
its bounding line was characterizetl, rendered its contour very si- 
nuous, or otherwise diversified ; and that numerous isles rose from 
its surface, particularly near its margin. 

Amidst these irregularities, our inland sea is conceived to have 
been divided into a number of basins, estimated by M. Boue at 
six or seven, which he has designated by the names of Hunga- 
rian, Austrian, Suabian, Bavarian, Swiss, or Khcnish basins; 
vhich basins were nearly isolated, as their communication with 
each other only subsisted by means of straitened channels- Cur- 
Teats played among them, which were ultimately directed towards 
the two greatest inland depots of marine waters, still recognized 
in the sites of the present seas which bound the south and south- 
east of Europe. While an overflow into the Mediterranean sea 
may be traced near Chamberry and Grenoble, another into the 
Euxine must have occurred near the Bannat. 

The comparative height of these waters, when compared with 
each other, or with the level of the ocean which then subsisted, 
cannot fail, owing to subsequent elevations of the land, to be of 
difficult estimation. It is imagined, that the Atlantic had at this 
time approached its present level. 

After this very general summary of a portion of M. Boue s ob- 
servations, we shall be prepared, in reference to them, to consider 



L 



iC MARINE BASIN FROM MAYENCE TO BASLE. 

the tertiary geography of the Hheinland. I shall therefore de- 
scribe in succession, Ist, The marine basin from Mayence to Basle ; 
2dts, The fissured channel of the Lower Hhine between Bingen 
and the basin of Neuwied ; Sdlp, The Upper fresh-water basin of 
Neuwiedi ithli/. The channels by which the overflows of the basin 
of Neuwied were discharged; and, Sthlg, The Lower fresh-water 
baun of Cologne. 

Explanatory of this description, the following ideal map of the 
tertiary state of the Rheinland is annexed. 

Sketch illustrative of the Tebtiary Geography of the 
Lower Rhkinland. 




\sl, The Marine Basin from Mayence to Baale- 
The valley from Mayence to Basle has been properly regarded 
by M. Bone as one of the ancient marine basins of Europe during 
the terdary period. In consequence of a barrier of high land 
stretching across the present site of the straits of Bingen, ^id thus 
filling up the small geographical space intervening between the 
chuns of the Hundsruck and the Taunus, this marine basin had 
no connection with the present channel of the Rhine from Bingen 
to Cologne, or farther north. Its waters flowed in a direction 
quite opposite to that which they now maintain, being from north 
to soutn, while its southerly extremity was connected with the 
other marine basins of Europe by means of narrow channels. 

M. Boue has supposed, that upon the commencement of the for- 
mation of the molasse, or blue-clay, of which the deposit of the ba- 
siii of the Upper Rhine may be considered as an equivalent, all the 
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intermediary and secondary formations of tlic Alps had begun to 
sutfer great waste and destruction. Owing, asbeadds, to the differ- 
ence of chmate at that time, the waters poured upon the earth 
must have been so immense, that the debacles of modem lakes and 
the excavations of equatorial rivers would convey a faint ideaof their 
effects. As the declivity of the beds, or of the torrents by which 
they were scooped, would be much greater than at the present day, 
enormous masses of debris ought to be accumulated in the vallies 
beneath the tops of mountains. This accumulation would again 
be aided by the frequent discharge of the contents of the numerous 
fresh water lakes contiguous to these marine basins. Thus, for in- 
stance, in the basin of Mayence, we have flnviatile shells, such as 
Planorbes, Lymnea?, Paludinse, or Neritinec, mingling themselves 
in the same calcareous or sandstone beds with the Trochus, the Ce- 
ricbium, the Ostrea, the Mytilus, the Pcctunculus, the Mures, the 
Fusus, the ConuB, and many others; or, again, — we have the same 
fluviattle shells, not indiscriminately mingling, but alternating with 
uarine products, as might be expeeted Irom some fresh water lake 
in the vicinity which observed a periodical overflow. — (For the 
latest listof shells of the marine basin of the Kbine, see the Geog- 
nistisches Gemdlde •con Deutschland von A. Boue, pages 38S 
and 578.) 

Into farther details it is not necessary for our present inquiry 
to enter. 

2tUy, The fissured channel of the Lower Rhine between Bingen 
and the Basin of Neuwied. 
It has been explained, that during some elevation of the Rhein- 
Und, probably of the chains of the Hundsruck and the Taunus, 
au intermediate Assure or valley of disruption was the result. This 
prolonged rent commenced near the present site of Bingen, and 
Wfts continued in a northerly direction as far as that of Coblentz, 
where the fresh water basiu of Neuwied commenced. Thus be- 
coming a deep water course, subsequent mountain torrents would 
gradually widen it, and smooth doivn many of its original aspe- 
rities. 

It was also shown in the last section, that, owing to the inter- 
ventioa of a narrow mountain ridge, this fissured channel had 
OiijpiaUy no communication with the marine basin of Mayence, 

Sdlt/, The Upper Fresh-water Basin of Neuwied. 
The basin of Neuwied, which is so named from the town in the 
centre of it, appears to have owed its origin to the forces which at 
distinct points were employed in elevating the nearly parallel ranges 
of mounUdns named the Eifel and the Westerwald, to which the 
depression is intermediate. It has no claims to the character of 
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a valley of disruption, as it is not marlied by precipitous but l^ 
gradually eloping banks. Its geographical limits are as foUows:'' 

If we would commence our obacrvationa from the fortress of' 
Ehrenbreitstein, near Coblcntz, where the Rhine has forced fcrf 
itself a channel tlirough steep rocks, we shall find that the bound* 
ing line of the basin made a northerly sweep by the high land of 
Kreutzkirch to Andemach, where originally no gorge existed, ani 
thence in a direction west by south, until it reached the site of the 
Laacher-sec, whence it was continued nearly due south to the pr&i 
sent site of Mayen. From this last place the line was conducted 
east to the jjoint whence we first set out. 

This basin is from sixteen to eighteen miles from east to west, 
and from four to seven from north to south. 1'he elevation of ita 
waters was scarcely less than about one thousand feet above the 
level of the sea, even after making some allowance for subsequent 
derangements. 

The Neuwied depression was originally fed by many streams, 
of which the Rhine can scarcely be affirmed to have been the prin- 
cipal. Before this ancient fissure of disruption became lost in the 
expanse of lake we are exploring, it was joined by the stream al 
the Lahn, which drained a considerable portion of the heights <A 
the Wcsterwald and the Taunus. Another river was the Moselle, 
which was then of far greater importance than the Rhine, deriving 
its waters from a southerly origin far more remote, the ancient bed 
of which, where it was lost in the lake of Neuwied, being still ob- 
servable in the high ground to the west of the peak of the Car 
melenbei^. 

A third contributing stream, though a feeble one. to the cod 
tents of this basin, conveyed the overtlowings of a small adjacen 
mountain lake, not more than ^l mites in diameter, which was cim 
fined by the high lands of Boos, the hills north of Kelberg,theNuT 
burgh, and the hills west of Vimeberg, To the current whid 
drained this reservoir was added another, which, in rising from th 
Leimbach and the heights of Kempenich, became mingled to tb 
west of Mayen in the common channel of the Nette. 

A fourth source of the waters which contributed to the basin o 
Neuwied, was the range of hills named the Westerwald, wheno 
issued small corroding streams which are now collected in the com 
mon channel of the Wied. 

The general nature of the formation which began to occupy thi 
basin may be summed up in a few words ; it consisted of beds o 
fine sand and of plastic- clay. 

The origin of this deposit can scarcely be a mysterious one. I 
is natural to look for the transportation of it to the rivers by nhtd 
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llie basin of Neuwiytl was fed ; — which origin (infinitely the most 
simple one to comprehend,) is, if possible, rendered more plausible 
by the indications which the plastic-cIay, the fine quartzose par- 
licles of the sand and their diffused scales of mica aiford, of their 
having been derived from a primary class of rocks, consisting of 
Buch as are the most frequent in the Rhcinland, namely, of day- 
slate or grauwacJte schist, traversed by veins of quartz. 

This deposit will be described in detail when I come to treat of 
the period in which it appears to have been completed. 

*thlif. The channels hy which the overflow of the Basin of Neic- 
wied was discharged. 
In the last section it was hinted, that the present gorge of the 
valley of Neuwied, situated close to the city of Andemach, did 
not at one lime exist; in the place of which a barrier of continu- 
ous cHffrose to a considerable elevation, of not less, perhaps, (judg- 
ing from the height which the lacustrine waters of the basin had 
attained,) than a thousand feet. 

The channel of the Rhine from Andemach to Linz, a distance 
of about fourteen miles, appears, like that from Bingen to Coblentz, 
to have owed its earliest direction and form to a fissure of disrup- 
tion induced by convulsive operations, which was no doubt subse- 
quently widened, or otherwise modified, by its becoming a deep 
water-course, by which an overflow from the ancient lake of Neu- 
wied was conveyed to the lower fresh water basin of Cologne. 
This overflow, for a distance of one or two miles north of Ander- 
nach, a space intermediate to the basin of Neuwied and the fissur- 
ed channel of the lihine, must have been origbally pecipitated 
in the form of a cataract. 

Bat this was not the only drainage of the waters of the lake of 
Neuwied. Another must have occurred three miles to the north 
of Andemach, through the medium of the fissured channel of the 
Briihl, which even at the present day conveys the waters which 
are collected from the north and north-westerly heights of the 

! Laachcr-see to the common channel of the Rhine. But as this 
: fissured channel was probably a remote effect of the volcanic erup- 

(t lioRs which in this district distinguished the commencement of the 

i tertiary epoch, it will be more particularly described in the ensu- 

J ing chapter. 

5thlif, The Lower Fresh water Basin of Cologne. 

1^ In tracing the Rhine between Linz and Bonn in its descent, it 
*1b rather difficult to state at what exact point this lower fresh water 
'Win may be said to have its commencement. A widening of the 
Ichannel of the Rhine commences near I.inz, about the confluence 

i^ of the river Ahr, where indications of a tertiary lacustrine deposit 
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begin to be manifested. But fur a distance of about ten ntilei 
the waters are evidently much limited by liigli bunksiSu as to assume 
the character of little more than a uarrow creek. Neoi the Sie- 
bengebirge a Buddcn expansion of the valley is evident, and from 
these hills, as far north as the site of DuBseldorf, there are evi- 
dences of the former existence of an irregular fresh water lake, 
which must have been not letju than forty Enghsh miles long and 
from ten to twenty broad. 

This basin, which I have Darned the basin of Cologne, is bounded 
on the west and east by the clay-slate and sandstone hills of DiireB 
and Westphalia. IVith reepcct to its northerly termination near 
Dusseldorf, there is some little obscurity. Not far from this tovrn 
there are the traces of elevated coal measures, which were origi- 
nally deposited at the foot of the clay -slate hills, and which, mo^ 
probably, at the commencement of the tertiary period, formed ,■ 
continuous zone with similar strata near Aix-la-chapcUe or Li^^ 
Moreover, there occurs a little to the north or north east of Dua>- 
Geldorf traces of the green sand or chalk formation, once, perhaps^ 
continuous with the beds of the same description which subsist neai 
Maestricht. Lastly, the circumstance that the tertiary deposit a^' 
the basin of Cologne has its northerly termination near Dusseldorf 
along with other circumstances to which I may hereatler advert^ 
point to the existence of an original barrier near this site, by whica | 
the lacustrine waters were confined. 

In judging of the original height of the waters of this lower lalca 
from information conveyed by the superior beds of iheir earthy d^ 
posit, they scarcely appear to have attained the same elevation aa 
that of the upper basin of Neuwicd. 

The earlier lacustrine beds of the basin of Cologne do not di£- ' 
fer materially from those of the lake of Neuvfied, which yet re- , 
main to be more particularly deaciibed. They consist of fino 
sand and of plastic-clay ; the only diversity being, that in eomei 
places the sand, by the siliceous agglutination of its materials,. 
passes into a hard compact sandstone. 

It is useless to prolong this general view of the earlier tertiary 
state of the Kheiuknd, by the inquiry, what might have been the^ 
destination of an overflow of waters from the lower basin of Cfy 
logne ; — whether a still lower fresh water expanse occupied thft 
present site of the low flats of Holland, extending even to the' 
shores of England ; — or into what sea the ultimate drainage of this 
chain of lakes was conducted. The investigation is out of the 
limits of the present memoir, though replete with interest of no 
common kind. 
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CHAPTER V. 



At ihe commencement of the tertiary epoch, the imagination 
can dwell upon little more than a rnggcd assemblage of rocks torn 
in every direction by mountain torrents, which, collecting in one 
Common channel, were furrowing out for themselves a deep bed 
for the descending waters. 

The circumstances which at this period deranged the slate 
mountains of the Rheinland must not be considered as of the un- 
mixed description which I have explained. They rather appear 
to have involved in them volcanic agents, which were called into 
action as a consequence only of the physical changes of a deeper 
seated nature, then in process within the interior of the globe. 

The particular district of Germany which was affected by the 
cjonvulsions of the tertiary epoch seems to have extended from the' 
^mountains of the Eifel to the cast of Cassel, or to the west of the 
Ir^arz mountains, for a distance of two hundred English miles or 
xinore ; to have breadthcned out from the Eifel, where it is the nar- 
Towest, and where it seldom exceeds thirty miles from north to 
South, to the extent of a hundred miles, which is that of its east- 
«*-Tly limits. 

One of the first volcanic eruptions which took place in the vici- 
»:»ily of the valley of Neuwied was apparently manifested in the 
t>asin of Laach, which differs from the vallies of disruption alrea- 
dy described, in being of a circular, rather than of an elongated 
4V3rm. This shape it seems to have owed to different circum- 
stances of origin, regarding which various opinions have been of- 

One is, that the basin of Laach was originally an Erhebung 
Cl^rater, or crater of elevation, so named by Von Buch from the 
*»otion, (certainly a very limited one,) that it was the pressure of 
elastic fluids alone which elevated islands and continents above 
tlic level of the ocean ; — and, accordingly, a crater of this kind is 
affirmed to have yielded no streams of lava, slags, rapilli or ashes, 
"^*hile in depth and circumference, as well as the abruptness of its 
■frails, it is said, though very theoretically, to have exceeded the 
dimensions of an ordinary crater. 

This view may be dismissed as untenable, on the ground that 
the actual ejection of trachytic felspar from the circular basin of 
Laach may be readily traced ; — which volcanic substance is pre- 
wiaed to be coeval with the original formation of the basin. 
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It is also objected that a vo-lcanic eruption has not in any pi»i 
nod whatever proceeded from the crater itself of Laach, l:»«JH 
merely from its sides. With regard to this notion, I can orm/jf 
state, (hat I am at variance with it as a question of EimplcobservfB''* 
lion. In order to strengthen this argument, the author of it has aJ" 
ded, that the superior magnitude of the basin is incompatible -witf^ 
any other view, than that it was originally a mere mountain J alte^^ 
coeval with the clay-alate mountains themselves. This objeciioi^^' 
is equally trivial with the last. The circumference of Vesuviu^^ 
at the time when the walls of Somma formed its original crater 
boundaries, was much more extensive ; and a similar remark ap- 
plies to the existing state of the extinct crater of Albano, aa well 
as to many others in the south of Europe. — (Ueberaicht rfc 
Rheinisch&n ufid Eifeler Erloschenen Vulkane^ ^c. ^c. von 
H. J. Freiberrn van der Wyck, pages 5 to 8.) 

These diversities of opinion suggest an independent examina- 
tion of the appearances presented by the Laacher-sec in reference 
to better established principles. 

Volcanic action has been considered by M. Elie de Beaumont 
as evidently connected with the high temperature now existing in 
the interior of the globe, and by Humboldt as one of the influen- 
ces exerted by the interior of a planet during its different stageg 
of refrigeration ; yet the exact mode in which an eHect of thi& 
kind is called forth has not be«n considered of easy explanation. 

Perhaps the most satisfactory theory which can be advanced in 
reference to a circular basin or crater, such as that of Laoch, ia 
the suggestion of a late writer, (See Foreign Quarterlij Review -^ 
for October 1831,) that during the process of consolidation to ^i* 

which the interior fluid mass of the globe, from its secular refri ■ 

geration, has been subject, gases would be formed, the expansive^^ 
power of which, where the exterior crust was weak or yielding„^M 
would give rise to rents or fissures. 

An aperture arising from a cause of this kind would not be ot r^ 
an elongated form, like that which is induced during the elevation^^ 
of mountains by a line often parallel to the upraised crests o^S 
them, but of a rounded or oval shape, corresponding in this respects^ 
to such a modification of fissures of disruption as M. Omaliu^^ 
d^Halloy has described. This geologist, in his classification o^3 
Tallies, has remarked, that, if an uplifting agent, instead of actingi^S 
in a manner so as to form elongated fissures, exert a propel 1 in g-^!^ 
force upon one point only, there would result from it a species o^^ 
circular fissures, which would form basins. 

Thus we may easily conceive, that the first effect of elastic^ 
fluids struggling to make their escape from a volcanic focus would be«^ 
the formation of an aperture from the yielding of the exterior crust^^g^ 
and the propulsion in a vertical direction of fragments torn froioaS 
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LAKE OF LAACH. 23 

its sides in a greater or less quantity, according to the incoherence 
or solidity of the rock through which they forced an egress. 

On the presumption that the crater of Laach had this origin, a 
difficulty still remains, which is, to explain the disappearance of 
the fragments or debris forced out during the explosion. 

It must be admitted that of thia debris few external indications 
remain ; and hence the supposition which may be entertained, that 
after the elastic gases had effected their liberation, a considerable 
portion, if not the whole, of the debris, had disappeared in the un- 
fathomable profundity which had been formed. The frequent di- 
luvial torrents also incidental to the disturbed commencement of 
the tertiary epoch, would contribute to sweep away and obliterate 
all such evidence. 

At the present day the crater of Laach has a diameter which 
may be rated at about a mile and a half. Or, to state its dimen- 
sions more particularly, the lake of Laach is a crater-formed cavity 
approaching to an oval form, the longest diameter of which runs 
from south-west to north-east, beiag about a mile and three quar- 
ters in extent, while its lesser diameter is nearly a mile and a quar- 
ter. It is surrounded everywhere by abrupt rocks of clay-slate, 
except on its north-west and south-east boundaries. — (See Plate 

II.) 

Its depth is still considerable. Notwithstanding the causes 
whence much of its tiUing up has Ibeen induced, a plumb-line still 
aioks to the depth of 214 feet. 

In connection with this investigation, we may next inquire in- 
to the lateral Jlssures connected with the central aperture of the 
Liaachersee. 

Von Bucb has remarked, that if we suppose a succession of solid 
and unelastic strata to be suddenly acted upon icom below by the 
^pansive force of elastic fluids, it is evident that not merely would 
a central aperture be formed, but that this strain would occasion a 
number of lateral fissures. 

That such lateral fissures can be traced in contiguity with the 
basin of Laach may, I think, be satisfactorily shewn, notwithstand- 
ing the modification which they must be supposed to have under- 
gone by subsequent volcanic eruptions, or by common disintegrat- 
ing and levelling agents. 

That portion of the valley of the Brijhl which we trace from 
Wassenach to the Rhine, may, I conceive, be deemed the most 
considerable, and the deepest longitudinal fissure resulting from the 
strain occasioned by the force of upheaving elastic fluids. At the 
same time it is not improbable, that the ground was predisposed to 
yield to a divellent force in this direction, from the same line of 
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fissure having bcun n previous channel for the drainage of a EiDall 
lacustrine accumulatiun of waters into the ancient hed of the 
Hhinc. But whether this supposition be jutitifiable or not, it is cer- 
tain that, at the present day, the valley of the Briihl assumes the 
exact character, by its precipitous batiks and their salient and re- 
entering angles, of a valley of disruption. 

Some fissures which have radiated, as it were, Jrom the central 
aperture of Laach, are to be detected by anotlier species of evi- 
dence : — they have, in a subsequent period, favoured the eruption 
through them of basaltic lava, or, in other words, these fissures have 
been the predisposing condition by which columns of volcanic mat- 
ter have in their ascent been enabled to reach the surface of the 
earth. Fissures or rents of tliis description may be traced west 
of the Laacher-see as far as the hill named the Gansehals ; to the 
south of it as far as the millstone quarries of Niedermendig ; and to 
the cast of it as far as Eich. 

One fissure, which is in the immediate vicinity of the crater of 
Laach, I am doubtful whether to consider as the effect of the same 
great strain, or not. This is the very deep one of the valley of 
Gleis, situated on the west and north-west of the village of that 
namcjwhich maybe tracedfromtheGansehals to the Kunkskiipfe. 
It differs from the last described in not radiating from the central 
aperture of Laach, but rather in running parallel to its long dia- 
meter. The original depth of this valley is to be detected in one 
or two places only, having been greatly obscured by subsequent up- 
fillings of lava and tufa. It has a length of three miles and a-half, 
and a breadth varying from a quarter to three quarters of a mile. 

Such is the view which I have taken after much deliberation of 
the earliest circumstances under which the crater of Laach has 
been developed. 

It is doubtful, however, if the expansive power of gases is of- 
ten, or indeed ever, exerted singly in producing volcanic phenome- , 
ma.* In the present instance a more correct supposition is, that 
after the vent of the crater had been choked up by the accumu- 
lation of debris, a new generation of elastic gases liad conspired 
with the increased pressure resulting from the still diminishing 
capacity of the enveloping crust of the globe, and having over- 
come the strong resistance of the interior Huid mass to compres- 
sion, had caused a violent ejection of its substance in the form of 
incandescent lava. 



illustration of this latter gentleman, if he hail extended Lis valk urounil . 
crater walls, be would have found that, independently of other volcanic ^r 
flucts, the^eclion of balls of olivine is apeciitiarcharacteriBiic of ihiiextm 
volcanoi 
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It muBt be admitted, however, that this view is only to be con- 
Irraed by circumstantial evidence. Little more than a reasonable 
^liyjiotheBis can be entertained regarding the earlier state of the 
""rater of Laach, which may involve in it the following supposi- 

The first is, that tr achy tic felspar, in issuing from a deep 
lolcanic focus, had ascended through the vent of the crater al- 
'eady formed. 

The support which this opinion receives has reference to ap- 

arances wiiicli in a future page will be explained in detail. In 

e meantime I may state, that later eruptions on the margin of 

fee Laacher-see, consisting not of trachytic felspar but of basalt, 

jpear to have been accompanied hy a renewed disengagement of 

itiaetic fluids from the crater itself, and an abundant ejection of 

fragments of highly crystalline trachytic felspar, presumed to be 

f much older origin than the basalt, in which portions of prima- 

y rocks, such as granite, mica-slate, or clay-slate, were entangled. 

These inclosed fragments, in connection with other circumstances, 

Muld indicate, that at a prior period, columns of trachytic lava, in 

JBcending through the vent of the crater in the foi-m of veins or 

Akes, h^ displaced much of the debris with which the orifice was 

lloked up, as well as entangled many shattered fragments with- 

a its viscid substance. 

I have also, for reasons which will be hereafter explained, con- 

iSdered it as the most probable conjecture, that the trachyte in its 

Ikrliest ascent had actually overtopped the debris through which 

I was protruded, and had boiled over the surface of it in the form 

fa lava. 

A mineralogical description of this volcanic rock will more pro- 

erly find a place in a future page, when I have to describe the 

la ejected fragments which are the evidence of a later ex- 

1, through the same ancient vent, of gaseous fluids. On the 

resent occasion it is sufficient to remark, that the variety the least 

Slanged by the renewed action of heat shows a baae of felspar of 

I bright bluish gray colour, and of a more than common roughness 

r harshness to the touch, whence the Greek name of Trachyte 

!l which it is entitled. Numerous crystals of glassy felspar, very 

Ichite and translucent, are also interspersed through it, as well as 

5 miscellaneous products, of which a future list will be ren- 

A second supposition is, that the earlier eruption of trachytic 
'lUpar did not rise to any considerable height, but that it remain- 
i concealed below the level of the waters of the basin. 
It must be kept in view, that the volcanic crater of the Laacher- 
e having been formed upon the very margin of the great lacus- 
Elriiic expanse of Neuwied, would he scon filled with the waters of 
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this lake, and be converted into it semicircular creek, hemmed in 
upon every side, except that of the south, by high and broken clifis. 
Uuring this state of the crater, which soon supervened to its for- 
mation, the rise of laya is supposed to have failed in attaining any 
considerable height, but to have long remained concealed below 
the level of superambient waters. 

A third supposition is, that the same eruption of traohytic 
felspar was accompanied by the Rectum of light pulverulent 
matter, which, becoming diffused through the waters of the cra- 
ter-lake, subsided in the form of a deep tufaceous bed, coating 
the upper surface of the trachyte. 

This supposition is strengthened by the solid fragments of tra- 
cbytic tufa of a peculiar character, which, by much later erup- 
tions, appear to have been detached from the depths of the cra- 
ter, and to have been disperaed around its present margin. 

J fourth supposition is, that the ascent of the presumed dikes 
of trachytic felspar must have occurred at the very commence- 
ment of the tertiary epoch. 

This last conjecture receives support from the circumstance, 
that the crater of Laach, in its conversion into the form of a creek 
belonging to the great lake of Neuwicd, was filled with a conside- 
rable deposit of sand and plaetic-clay, which (as far as subsequent 
volcanic explosions have shewn) exhibit no marks of the heat which 
would ensue from a contact with incandescent lava. The infer- 
ence, therefore, deducible from this circumstance is, that the pre- 
sumed dikes of trachytic felspar were fully cooled and consolidated 
before the lacustrine deiwsit commenced. At the same time, when 
we reflect, that the trachyte in its ascent might possibly have failed 
in overtopping the debris which formed the low bed of the crater 
lake, and that under such circumstances the sand and plastic-clay 
would possess an immunity from the effects of infra- volcanic hea^ 
there is as much reason for supposing that the eruption might have 
occurred before, as in the actual course of the tertiary deposit. 
The date, however, of other trachytic volcanos, as, for instance, of 
the Siebengebirge, rather assigns to the eruption of the LaacheN 
see the earlier origin of the two. And it is perhaps the most pro- 
bable conjecture, as 1 have hinted, that the trachyte in its earliest 
ascent, had actually surmounted the debris through which it was 
protruded, and had boiled over the submerged surface of it in the 
form of a lava. 

But to render more perspicuous the views which I have incul- 
cated regarding the earlier state of the volcanos of the Laacher- 
see, I Iiave endeavoured to represent it by an ideal section, where 
the debris which choked up the orifices of the crater is traversed 
by dikes of trachyte rcsembbng in their form those of Monte 
Somma. 
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CHAPTER VI. 



THE VOLCANIC BASIN OF RIEDEN. 



puT we may now turn our attention to the most considerable 
ichytic eruptions in the district which we are surveying. 
The geographical situation of the basin of Bieden will be iro- 
r- Mediately recognized by the geologist when I state, that it is si- 
tuated about two or three miles to the west of the lake of Laach 
The limits of the valley of Rieden, which are so irregular as 
nearly to baffle description, exhibit on all sides bold declivities, or 
in the place of them, abrupt and insurmountable precipices. Nor 
are the inequalities of surface which characterize its recesses less 
striking. These, when contemplated from an eminence such as 
that of the commanding point named the Gansehals, exhibit such 
amuhitude of insulated cones, oftuwering peaks, or of deep and nar- 
row ravines, the whole clothed with almost impassable thickets, that 
the mind appears perfectly lost, and it seems at 6rat view the most 
hopeless of tasks to thread with any degree of geological accuracy 
this perplexing and almost inestricnble maze. 

This is the sole reason that the district which I would now de- 
scribe appears nearly a blank in all the dissertations which have 
yet been published of the volcanos of the Rhine. " In no other 
Mrt of these confines," says one of the latest geological visitors of 
yue Rheinland, " have the deluging effects of waters and currents 
k connection with volcanic eruptions, with subsidences and trachy- 
B elevations, occasioned a greater confusion than iu the neigh- 
Murhood of Rieden, Weibern, and Kempenich. We can observe 
»\y the trachy tic Burgberg, the half defaced crater-shaped cavity, 
e destroyed and displaced basaltic lavas, the great fragments of 
icitic trachyte which lie scattered upon an ovenstone, (indurated 
Ebi&) disposed in strata, or which arc inclosed in it, — and the de- 
posit of the most recent sandstone formations which alternate with 
volcanic ones. Every thing here appears chaotic and intermingled. 
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interrupted series of tracliytic eruptions. Of tliese the most con- 
siderable is to be found in the south of the line, namely, in a val- 
ley, which, from ilie village situated in it, I have named the val- 
ley of Rieden. 

It was probably soon after the process of elevation to which the 
line of bills extending from Mayen to Habnenbach became sub- 
jected, that the basin of Rieden dates its origin. It forms one 
of the many circular fissures occurring in this volcanic district, 
which was induced by gaseous fluids given out during the secular 
coH&olidation which the interior fluid mass of the globe has un- 
dergone ; and which, in exerting a powerful uplifting force for 
their extrication, has formed in many places deep and yawning 
rents. In consequence, however, of a long series of volcanic erup- 
tions, the original shape of the cavity has been much distorted. 
It is notwithstanding capable of being traced, and appears to have 
been nearly of a circular form, having a diameter of about a mile 
and three quarters to two miles. 

After the elastic gases had effected their liberation, the frag- 
ments, or debris, torn from the fissured mountain during this 
process, must have either wholly disappeared in the uafathoma- 
ble profundity which had been formed, or must in part have been 
swept away by the diluvial agents which were in activity at the 
commencement of the tertiary epoch. 






Iection II. — The Trachytk.' Hocks of the Basin of 



■'^Thc vent of the crater of Rieden had not long been choked 
up by the accumulation of debris, when columns of incandescent 
lava appear to have ascended, and in their course to have entan- 
gled within their viscid substance many shattered fragments re- 
sulting from the perforation which hzd been induced. 

The miscellaneous products which appear to have risen from 
the deep aperture of this volcanic basin form the rocks which geo- 
logists name trachyHc, — that is, they have a base of felspar, and 
include in various proportions crystals of glassy felspar ; they are 
also in different places more or less modified by the presence of horn- 
blende, augite or leucite. Theoutwardlimits,however,ofthisgreat 
fissure, are distinguished by eruptions of basalt, but as these are of 
a later date, they demand a subsequent and distinct consideration. 
The conditions under which these trachytic rocks have been 
protruded are well displayed in their present striking appearance 
and distribution. Subsequently to the immense disengagement of 
elastic fluids, by which the crater of Rieden was first formed, it 
might be expected that any future generation of vapour would be- 
come comparatively trifling, the effect of which would be chiefly 
evident in the pressure which it would be enabled to exert upon 
the interior fluid mass of the globe, whereby portions of its viscid 
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substance in the form of columns of lava would be detached and 
forced upwards through the vent of the crater already formed. 
The ascent of the fclspathose lava would be also promoted by itB 
superior degree of liquidity, by its lower specific gravity, and by 
the comparatively little resistance which it would meet with from 
the loose debris with which the orifice of the crater of Rieden must 
have been very early gorged. 

In the present instance, the elastic fluids originating in the vol- 
canic focus appear to have been generated in sufficient quantity 
to propel to a considerable height above the bottom of the crater 
immense columns of lava, and, as a general result of the process, 
to promote the elevation within the actual limits of the basin of 
various tracbytic cones. 

The mode in which these tracbytic cones have been formed it 
is not very difficult to trace. When a column of lava is propelled 
to a greater or less height above the orifice whence it has issued, 
a small vent at the summit of the elevated mass is generally forrai 
ed, over the lips of which the lava has been known to boil or ex- 
travasate, like some thick or viscous liquid over the edges of a cir- 
cular vessel. During this process the lava has spread on all side! 
in undulating streams, so as to gradually put on the configuration 
of a cone increasing in elevation and diameter according to the 
continuity of action exerted by the elastic fluids in their escape 
through the aperture which they had formed, and according to 
the distances whence undulating streams of lava have dive^ed 
from the central aperture of their extravasation. 

Lastly, upon the su])pression of the volcanic energy, the small 
perforation permitting the escape of clastic fluids would be promptly 
obliterated by the filling in of the viscous fluid, agreeably to the 
common laws which regulate the motions of fluids.* 

But to add further elucidation to the views which I have sought 

to inculcate, I have subjoined the following section, which is of 

course partly hypothetical : — 

Crater of Rieden. 



Ideal ledlon of Tranlrytie lava protfvdtd 
through t'le loose iebrit ailh 'which Ihe vent 
Hf ihe cr/riir aas preoioutly theked ap. 



* Mu<^li infbrmatioD on tbe mode in which volcanic cones are fonoed mai 
be derived from M. Borj de Vincent's descriplion of the volcano of the Isfi 
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Buch is the process by which the columns of trachyttc felspar 
which were protruded above the deep confined abyss of the basin 
of Rieden formed isolated or even connected cones. Their ascent 
may be often observed to have taken place near the bounding 
walls of the basin, where they have either risen in the form of high 
and surmonnting peaks, or in viscid streams have sought the low 
and confined depths of the valley, which they have filled with 
thick and sluggish accumulations of lava. A Htatc of quiescence 
has been thus induced, favourable to the condition considered by 
Von JBuch as indispensable to the fornnatiou of leucitic ingredients. 

From these circumstances we are led to infer the general ap- 
pearance which would be presented upon the first breaking out of 
these trachy tic rocks. If our imagination is capable of transports 
ing us to a period apparently antecedent to the habitation of Eu^ 
rope by the human race, we should find, that, upon attaining the 
summit of the high plateau of clay-slate, within the interior of which 
the present wooded valley of Rieden mow appears, we should per- 
ceive ourselves upon the brink of a hideous precipice, looking down 
upon a burning lake some hundred feet l)elow ub, contained with, 
in a vast fissure, while several conical islands formed of the same 
incsudescent matter, would be elevated above the fiery fiood. The 
appearance would, in fact, find something like a recent analogy in 
the volcanic phenomena of Owhyee, lately described by Mr Ellis 
the missionary. This aiithor states, that, upon approaching the 
volcano of Kirauea, he expected to have seen a mountain with a 
broad base and rough indented sides, composed of loose slags or 
hardened streams of lava, and whose summit would have present- 
ed a rugged wall of scoria, forming the rim of a mighty cauldron. 
But instead of this, he adds, he found himself on the edge of s 
Bleep precipice with a vast plain before him, fifteen or sixteen miles 
in circumference, and sunk from two to four hundred feet below 
Its original level. The same traveller then continues to describe 
the surprise which he felt, while descending amidst these vast lava- 
Gelds, to find in that portion of it where the volcanic energy was 
sdll active, an immense gulf, (to use the author's own expression,) 
where was a vast flood of burning matter in a state of terrific ebulli- 
tion, with numerous conical islands rising round the edge or from 
the surface of the burning lake. 

But it is now important to add, that, if this description be at all 
relevant, it can only apply to this ancient volcano of the Rhein- 
land in its incipient stage, for the exemplification of which ample 
details are afforded in the numerous varieties of trachytic rocks 
to be met with, particularly on the south or south-easterly aide of 
the valley of Rieden. These are as follows ; 
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1. A volcanic rock, liaving a base of ftlspar of a greenish 
grey colour, and of a compact texture, which haa evidently suffer- 
ed more by the action of heat than must of tlie other varieties to 
be found in this locality. For, among tlie numerous small cry- 
Btals of felspar which the base contains, some are in a vitreous 
state ; others are cither reduced to the state of a kaolin, or to that 
of a whitish powder, while the rest have been so affected by the 
intensity of volcanic fires that the substance of them has nearly 
disappeared, small corresponding pores being \e(t as memorials of 
their prior existence. Thie rock likewise contains many small 
fragments of clay-slate entangled by it during its propulsion. 

2. A second rock which is to be found on the south-east of 
the valley has a base of felspar varying from a fawn colour, which 
is the most prevalent, to one of a yellowish and hair brown of ft. 
darker shade, The texture is compact. Minute crystals of glas- 
sy felspar and hornblende are sparingly disseminated through it. 

0. The base of another rock is of nearly a similar colour to 
the last, the shade being perhaps darker. Kut its texture is gra- 
nular rather than compact ; or, to explain this character, when 
viewed through a microscope, it exhibits countless granular par- 
ticles of a darker coloured felspar disseminated in a base of a 
lighter colour, and intimately blended with it. The structure of 
this rock is also inclined to the schistose. Crystals of glassy fel- 
spar, some of which pass into the state of a dull white kaolin, and) 
those of hornblende are even fewer than in the last variety. 

4'. The felspathosc base of a fourth variety is of a darkish hair 
brown colour, with a compact texture and a schistose structure.' 
It contains a few crystals of glassy felspar, but chiefly differs from 
the preceding varieties in th« greater diffusion through it of crys- 
talline particles of hornblende. 

5. A fifth variety has its texture characterized by a commix- 
ture of minutely granular particles of an olive green colour, but 
differing in their degrees of shade. Crystals of hornblende and 
glassy felspar are sparingly observable in it. 

6. A sixth variety, which is a very abundant rock in this. 
valley, has a bright greenish grey base of felspar with a compact. 
texture and a very uneven fracture. I have been able to detect 
in it but few crystals of glassy felspar, and no augite or hornblende.) 
It is chiefly remarkable for the innumerable particles of leucitet 
about the size of millet seed, which are imbedded in it, but which 
arc so intermingled and confounded with the felspathosc substance 
of the base, that they have scarcely preserved more of their forma 
than pale coloured outlines, most of these even being very impei^ 
feet. It is, however, possible to detect a few perfect crystals cf£ 
leiicite, amounting in size to that of peas. This rock is extreme- 
ly c' 
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7. A seventh variety has a base of felspar of a dark yellow- 
ish gray colour, with a very compact texture, and a structure 
slightly conchoidal. Like the last described rock, it contains nu- 
merouB small and indistinct particles of leucite, but along with 
them minute yet perfect crystals of glassy felspar and of augite 
or hornblende, — it is difficult to say which. This rock, from the 
effects of heat and sudden cooling, may be observed in a tew places 
to pass into a dark-coloured pitchstoiie, varied by minute white 
spots, the indications of included particles of leucite- 

8. An eighth variety has a base of felspar of various colours 
and shades. The colour of one is «love brown, mixed with ash 
grey and a smalt tinge of red, forming altogether what Syme in 
His ^Vemerian nomenclature names a broccoli brown. In other 
instances the felspar is of a bluish or blackish gray rather than of 
• broccoli brown tint. The texture of the rock is minutely granular. 
It is also densely studded with crystals of leucite, varying ^om 
die size of millet seed to that of small peas, and these exhibit va- 
lious tints from a wine yellow to that of a hair brown. Small 
crystals having rather the character of augite than of hornblende 
are almost as abundant as tjie leucite, and along with them are 
crystals of glassy felspar, some few of which are of the dimensions 
of half an inch or more. In the bluish or blackish grey speci- 
mens I found these last mentioned ingredients more proportion- 
ally interspersed. Lastly, this volcanic product contains in it 
fragments of the primary rocks through which it has been pro- 
truded, as for instance granite very materially altered by heat, 
large scales of black mica, &;c. 

9- A ninth variety has a fclspathose base of a bluish grey 
colour, chiefly remarkable for its crystals of white leucite, which 
occur in an abundance that is peri'cctly remarkable, forming in 
some parts of the ruck a great portion of its substance. Next in 
quantity to the leucite is the augite, which enters intimately into 
the substance of tlie base. I could not detect in this variety any 
glassy felspar. 

1,6. A tenth variety, which is not an abundant rock, has a 
lavender purple base of felspar. In its texture it is granular, and 
also contains numerous small pores. Crystals both of hornblende 
and augite, chiefly the former, enter into it, which are much larger 
than those of any other rock of the valley, some of them being of 
the dimensions of the fourth of an inch. It also contains, though 
very scantily, crystals of leucite. 

II. An eleventh variety has a blackish green base of felspar, 
in which numerous crystals of hornblende are disseminated, to 
«J)icb it probably owes its particular colour. In its texture it is 
minutely granular. Glassy felspar is with difficulty to be detect- 
ed in it. Crystals of leucite varying from the size of a common 
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millet-seed to two or three times that magnitude are interspersed 
through it, thougJi very scantily ; these being far less decompos- 
able than the base in which they arc contained, may be observ- 
ed in weathered specimens to fall from it in distinct crystals. 

12. A twelfth variety has a felspathose base of a greenish 
black lint, which it doubtless owes to the colouring matter of horn- 
blende, but it differs from every other rock of this valley yet men- 
tioned in its compactness and hardness, which is equal to that of 
a basalt or greenstone. Wlien examined through the microscope 
many very minute spots of a whitish substance may bo found in- 
terspersed through it, which I have been in doubt whether to 
consider as molecules of leucite, felspar, or even quartz ; — perhaps 
they arc of the first named ingredient. 

13. The remaining variety to be described is one that resem- 
bles the last in the numberless minute spots which are to be detect 
ed in it by the microscope, ajid which, on decomposition, certain- 
ly appear to most resemble leucite. But it has a different colour, 
namely, that of a reddish or liver-brown, and it is of an inferior 
compactness and hardness. It also contains small cTystalline par- 
ticles of hornblende or of augile, and minute scales of mica. 

From the list now given of the more ancient volcanic rocks of 
the valley of Hieden, it will be seen that they have all a base of 
felspar more or less diversified by the presence of glassy felspar, 
hornblende or augite, and that many varieties have to boast of the 
difiusion in a remarkable quantity of crystals of leucite. By some 
writers other minerals have been recorded as occurring among these 
rocks ; as, for instance, Nosis and Hauyne. 

It may be also added, that many of these varieties pass into 
each other by almost imperceptible gradations. 

The structure of the trachyte is nowhere remarkable. I have 
not seen it prismatic. It is in general divided by seams into po- 
lyedrous or rhomboidal fragments. 

M. Steininger has noticed volcanic balls strewed about the vi- 
cinity of this basin between the Gansehals and the Selberg, which 
tie supposes to have been erupted, along with ashes, from the first 
mentioned place. These balls he describes as having a sort of 
tvacke appearance, and as containing glassy felspar, leucite, mica, 
and hornblende, and even melanite and spinelle. 

Fragments of various kinds of trachytic rocks are also found 
near the Cransehals, and, according to some writers, fragments of 
opaline felspar. They appear scattered upon the ground. 

The nature, likewise, of the primary rocks through which vol- 
canic streams have been protruded, is here displayed. Ejected 
fragments of granite are observable, one of which, collected by me, 
has a whitish or yellowish coloured base, containing large crys- 
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tsls of felspar, whicli have been reduced by heat to a vitreous 
state, and small specks of hornblende. The mica is in minute 
qtiaotity. 

Such are the varied products of Kieden, which are mostly found 
in a lithoid state- The slaggy form is indeed a comparatively 
rare occurrence.* 

Sectiom III. — The Tufaceous kkposit accumulated witk- 

IN THE SasI}] of BlEDEN. 

It may be here stated, that in the attempt to investigate, in 
an order of time or succession, the appearances presented by the 
valley of Bieden, an early priority of description has been allot- 
ted to rocks of trachyte, which ought, however, to be accom- 
panied with this explanation, that we are not warranted in con- 
cluding that they were protruded ftom the volcanic focus exactly 
at one time ; the greater probability being, that the various voI~ 
canic cones or congealed ilows of lava displayed within the basin 
were the result of a series of eruptions, some few of whicli were 
continued during the formation of the tufa. 

Either contemporary with the fiery floods whicli were thus con- 
fined within an abyss of the mountains, or subsequently to the 
period when they had begun to roll, torrents of water from each 
commanding eminence would descend into the basin, and would 
give rise to new and tremendous phenomena. These are indicat- 
ed by the beds of tufa of an immense thickness, which in every 
part of the cavity arc superimposed upon trachytic rocks, present- 
ing indications of the early site of a volcano of mud, or vioya, 
aimilar in its character to those appalling ones of the western 
world, the ravages of which have been commemorated by Plum- 
boldt. 

It is well known, that, besides the protrusion of lava in a flow- 
ing and viscid state, light pumiceous matter forms a considerable 
portion of volcanic pro<lucts. In most of the extinct volcanos 
oi this character which I have studied, the nature of their tufa- 

* In thfg deicription of the felspathose rocks of Rieden, it was my wish to 
bive appended to them the names which have been recammended by some 
diKlinKuiBhed geologists. But, wtiether from my own unskilliilness, or from 
MHne imperfection in the classi&cjtioaa themselves, or perhaps f^'om both 
causes together, I have certainly found the task beyond my abihty. I shall 
therefore content myself with remarking, that the varieties here detailed 
may, I conceive, be referable Id the trachytes of Brongniart, with the ex- 
ception of perhaps a tew of them, which may have bases approaching to the 
Dioriles, Buriles, Ophiiei, or Argilolites of Bystemalic writers. At any rate, 
I have attempted to define each variety of rock with such accuracy, that those 
who ire strenuous for more particular systematic uaroea can scarcely fiil to 
find mfficient ilata for ihdr purpose. 
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ceous deposits has convinced me, that pulverulent particles of ti» 
chyte, generally of a milk or yellowish white colour, and iiMx- 
mingled with minute portions of pumice, are so frequent an ac 
compmnmeiit of trachyttc eruptions, be to almost merit being coa 
sidered as one of tiieir characteristica. From their very minute 
state of mechanical division, and extraordinary fineness, thej 
readily, when mingled with water, form a paste. 

Under ordinary circumstances, these extremely levigated par. 
tides, as they issue from the volcanic focus, would be dispersec 
by volumes of gas and vapour, and bg carried into the more ele< 
voted regions of the atmosphere, there to become the sport a 
winds; a very light current of air being suiDcient to transpor 
them to a considerable distance. 

These conditions being premised, we may readily conceive a 
the focus of a volcano, in which such minute and light tracfaytii 
particles are elaborated, being called into activity beneath a c» 
vity half filled with incandescent lava, into which would sooi 
How various mountain streams. In this case it is evident, that tht 
Buperambient waters of the lake would intercept all the light par- 
ticles of volcanic matter which would otherwise have been pnv 
jected high in the air, and widely dispersed over a lai^e surfaa 
of territory, causing them to be mingled with water of a teinp» 
rature highly elevated from its contact with incandescent lava 
The mixture would then aeeame the consistence and character a 
a boiling mud. 

There are again other circumstances, though subordinate ones, 
to be considered, which, while they have promoted the accumo- 
lation of tufa, might have possibly conspired in modifying itc 
mineralogical character. 

The first of these is the decomposing effect resulting from the 
increased temperature of the water. 

In examining the character of the tufa of Rieden, it is evident 
that the strong chemical energy which water raised to a high de- 
gree of temperature would exert upon earthy subeiances, must 
be the most evident in sites where the boiling mud would come 
in contact with protruded trachytic rocks while in a state of igni- 
tion. Now this is remarkably exhibited in the instancea when 
this proximity can be traced. The lowest strata of the vallpf 
of Rieden show, that the mud which was deposited upon the 
surface of incandescent lava has its ingredients oilen reduced ba 
an extreme state of finencBs, indicative of the complete disintft- 
gration, and often decomposition, to which any coarse ingredienU 
must have become subject. That this efiect is due to a chemic4 
energy increasing with the temperature of the water, is evident 
from the reflection, that if volcanic ingredients of diftetent de- 
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grees of fineness or coarseness had been diffused through a cold 
watery medium, they would have subsided according to the I.iwb 
of gravity ; the coarser ingredients occupying the lower Eituaiion. 
There ia likewise some reason for supposing, that the Bame 
agency of heat has had a general influence in adding to the muddy 
contents of the basin. Thus, in the instance of a hard leucitic 
greenstone, which, under ordinary circumstances, was little de- 
composuble, the surface of the rock appears to have passed by 
almost insensible gradations into the substance of its tufaceous 
coating. 

A second circumstance to be tal<en into consideration, is the 
decomposing effect which would arise from the water absorbing 
many substances, familiar to the naturalist, which issue from the 
volcanic focus. Chlorine, for instance, hydrogen gas, carbonic 
acid gas, along with sulphureous vapours in different forms, are well 
known products of many volcanos, which, either singly or in com- 
bination with alkaline or metallic bases likewise generated, would 
no doubt be in part absorbed by the lacustrine waters through 
which they were propelled. Thus, the waters which issued from 
the cavernous recesses of Etna during the convulsion of the year 
1751, were not only in a state of ebullition, but had even ac- 
quired saline qualities. Such chemical properties, in fact, does 
ttie lake of Laach retain, though very slightly, even at the pre- 
sent day; the labours of the chemiet having detected in its waters 
the presence of the carbonate of soda. I,et us then suppose, (what 
is even more than probable,) that the lacustrine waters of Rie- 
den, besides being intermingled with earthy particles in a state of 
suspension, were freely impregnated with mineral or saline coin- 
pounds elaborated during volcanic operations, and there would 
be doubtless imparted to them a considerable decomposing power, 
which, in acting upon solid rocks of trachyte, or even upon the 
larger cinereous or puraiceous fragments which were ejected, would 
- ^t only promote the accumulation of the tufaceous mud, but 
^ikewise endow it with new mineralogical properties. 

This mud or moya (if 1 may be allowed to use the Transat- 
lantic synonym,) during the progress of its cooling appears to 
have subsided in the form of a stratified deposit. Sufficient evi- 
dence is afforded of this result in the tufaceous coating which 
still in part conceals most of the trachytic eminences, and which 
lines the very brim of the containing basin. 

To illustrate this fact more distinctly, I have endeavoured in 
the annexed slight section, (from N. W. to S. E.,) to convey a 
notion of the basin of Kieden, as it must have subsisted in a state 
of integrity subsequent to the cooling of the contained moya. 
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Bui it is necessary to remark, that the walls of the basin, where 
the filling of it with moya first took place, had a height rather 
lower than that which they afterwards asEumed, particularly on 
the south, where a drainage of it had commenced. For this rea- 
son, the tufaceous strata which are entitled to a priority of de- 
scription must be sought for amidst such as were deposited ante- 
cedent to eruptions of basalt, to which in many places the aug- 
mented elevation of the walls is due. 

These are the very general observations with which I shall 
content myself on the origin of the tufaceous strata of Riedcn, 
preparatory to a description of them in their present indurated 
state. 

They are usually of a yellowish or light-brown colour,'and are 
finer or coarser in proportion to the degree with which their ingre- 
dients have been enabled to resist decomposition. Thus, we find 
enveloped in a tufaceous paste composed of minute particles, email 
portions of trachytic felspar, or of pumice, as well as crystals of 
glassy felspar, of leucite, or of hornblende, and, in some places, 
heterogeneous fragments, generally of diminutive magnitude, of 
the rocks, chiefly clay-slate, through which lava had been pro- 
truded. In othor instances, however, the various ingredients of 
the tufa seem to have undergone a perfect decomposition, and an 
apparently homogeneous mass of a slaty structure is the residt. 
It may be also observed that these strata exhibit very different 
degrees of hardness, some being soft, while others are of nearly the 
consistence of freestone, for the purposes of which they are in daily 



Some few peculiarities of the tufa may now be noticed. 

About half a league south by west of the village of Rieden, 
on the right of the stream as we trace it towards the present 
gorge of the valley, a deposit of very fine tufa may be observed 
resting upon clay-slate ; — this being in fact the only site where 
the common primary rock of the district is found within the basin. 
The tufa is of a yellowish- grey colour, consisting of the finest pos- 
sible particles, which are pulverulent to the feel, which, when rub- 
bed on woollen, leave a mark upon the cloth, and which are easily 
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scraped by a knife. In other respects, however, the tufa is cohe- 
ring and solid. When broken, it is remarkable for shoiring in va- 
rious places Bystems of concentric rings of a cliesnut-brown colour, 
like those of some arborescent product, which differ in their dia- 
meter, the Gmallest being that of a pea, while the largest is two 
inches in extent. The rings of each system vary from two to 
five or perhaps more in number, while, in some of them, there is a 
sort of nucleus in the centre about the magnitude of a common 
pea. Whether these appearances can be rationally referred to a 
vegetable origin, 1 am yet unable to say. 

Contained in this tufa are masses, some feet in extent, of a 
substance rather different in its external appearance. It is of a 
pale winc-yellow colour, variegated with almost equally pale yel- 
lowish-grey shades. It is, like the tufa which encloses it, very 
light; its specific gravity being about 1.79. Its great difference, 
however, consists in its firm and compact texture, and in its clear 
coDchoidal fracture, owing to which peculiarity of structure, as 
well as its containing systems of^ concentric rings, it acquires a 
faint resemblance to ligneous matter. At the same lime, this 
suspicion is little strengthened by the nature of its chemical in- 
gredients, which consist of silica, alumina, magnesia, and lime. 
The last substance might have possibly been derived from cal- 
careous springs issuing through tufaceous matter. 

Associated with those substances is a tufa, in which may be 
traced minute particles of white decomposed felspar, along with 
others of a deeper shade, of a wax-yellow tint. 

In other parts of the valley of Rieden we find a very compact 
and fine tufa of a bright yeliowisli colour, which is very fissile, 
and breaks into laminte of about an inch to an inch and a-haU'in 
thickness. It is in some places diversified by layers which contain 
small fragments of rocks, wherein the substance of clay-slate is 
perfectly distinguishable. 

Klsewhere the tufa is of a coarser texture. It is characterized 
by particles of a yellowish and light brown colour mixed with mi- 
nute scales of mica, comminuted particles of hornblende, 8:c. Upon 
exposure to a dry atmosphere, it acquires considerable hardness 
and consistence. It is also disposed into thick tabular masses, 
often regularly strali^ed, into which it splits. 

A tufa of this character readily recommends itself for economi- 
cal purposes, and is, therefore, in the valley of Kiedcn extensively 
quarried, being named by the natives, fiom its valuable quality 
of resisting the effects of heat, Ovenatone. When raised from 
the quarry it is in comparatively a sofl state, which is availed of 
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by tlie workmen for reducing it on the spot to the shape requir- 
ed. 

There is again a still coarser tufa which lias resulted in part 
from decomposed trachytic roclts. It is often of a yellowish brown 
colour, containing in it abundant crystals of teucite, of a very per- 
fect form. This circamstance may arise from the superior power 
of leucite to resist decomposition, whence its superiority of abun- 
danre over crystals of glassy felspar. 

These are the principal tufas indicative of the boiling tufaceous 
mud, or moya, wliich once filled, even to an overflow, the valley 
of Rieden. Some other varieties might be described, which ge- 
nerally form the higher strata; but as the latter were apparently 
produced during a later period, they will be described in an ensu- 
ing section. 

Section IV, — The ovkhflowh of Tufaceous Mod, oa Moya, 
riioM THE Volcanic CAULunoN of Hieden. 

In the last section the circumstances were iniestigated under 
which an accumulation of tufaceous mud, or moya, has been formed. 
This Eubstancc, while in a state of ebullition, must have imparted 
to its containing cavity the character of a cauldron rather than of 
a common basin. 

After this inquiry we may consider the various overflows of 
boiling mud which were discharged from the interior of this vol- 
canic cauldron. 

But, as a previous and indispensable measure necessary for our 
understanding the various circumstances under which these diffe- 
rent overflows have taken place, it will be important to obtain some 
general notion of the situation of the basin of Rieden, in reference, 
Srat, to an ancient tertiary lake which I have uamcd from the town 
now existing in the centre of the drained site, The Basin of Neu- 
wied ; and, secondly, to certain minor vallies, or contemporaneous 
craters. 

To impart to this object sufficient intelligibility, an accompany- 
ing plan is attempted of the state of this district at the commence- 
ment of the tertiary epoch. It must not, however, be supposed 
that such a sketch is an hypothetical one. I would rather have it 
considered, even in the simple form which it now assumes, as one 
of the ultimate deductions of a very laborious aud tedious inves- 
tigation. 




te froni Kempenich. 

In allusion to this sketch it will be observable, that the basin 
of Rieden (a) was situated on the margin of the terciar)' lake of 
Neuwied. The bed of this large lake, as I have previously ex- 
plained, occupied all the low land which we trace along the course 
of the Rhine from Coblentz to And«rnach. Its extent was IG to 
18 miles from cast to west, and 4 to 7 from north to south. 

On the north a narrow clay-slate ridge divided the basin of 
Rieden from that of Wehr, (c) also of volcanic origin ; and west 
of the latter, the same clay-slate ridge, subsequently widened by 
the interposition of an invading volcanic rock named the Lieren- 
kopf, separated it from the basin of Fusel ; (6). 

On the east a clay-slate ridge divided the valley of Rieden from 
the crater lake of the Laacher-see and the basin of Neuwied, the 
waters of which were then intermingled ; and, by a similar inter- 
position on the west, the valley of the Nctte (fj'f) was separated. 

But the southeriy boundary acquires the most interest. It must 
be carefully kept in view that the height of the cliffs which formed 
these limits was originally lower than is exhibited at the present 
day ; their elevation having been subsequently increased by over- 
toiming eruptions of basalt. Accordingly, when the walls of the 
baeui of Rieden were comparatively inconsiderable, an eruption of 
its waters was carried off by a ravine, {dd) which conducted them 
in a south-easterly direction to the basin of Neuwied. — (This is 
represented in the wood-cut.) 

After this elucidation, we are prepared for inquiring into the 
co-operating causes which might have induced the overflows of tu- 
faceous mud which have their origin in the basin of Rieden. 

One of the causes giving rise to the overflow of tufaccous mud 
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may be referred to periodical or occasional floods of water swelling 
the volume of the muddy contents of the basin. 

That the basin of Hieden, whether in the stale of a common 
crater lake, or of a volcanic cauldron filled with moya, was liable 
to overflowings from periodical or occasional floods of waters swell- 
ing the volume of its muddy contents, is to be inferred from the 
deep water-course which may be traced on the south-east of the 
In examining a portion of this ravine, which near Bell is 
excavated through rocks of clay-slate, wc find at the bottom of it 
two deposits, the lower of clay, and the higher one of loam, which 
had apparently their origin before any eruption of volcanic mud 
had commenced ; while above them is a thick accumulation of vol- 
canic tufa (yet to be described) with which the water-course was 
subsequently choked up. 

But this original drain would only be efficient when the walls of 
the basin from which the outlet was conducted were comparatively 
lower than at present. For, in a later period, a change occurred. 
The source of this drain was obliterated by the intervention of 
protruding volcanic rocks, which in breaking through the very brim 
of the crater appear to have added considerably to its lieight; 
compelling at the same time the waters of an overflow to exca- 
vate for themselves some new channel of escape. 

To render this description of the original or prior stale of the ba- 
sin more intelligible, the sketch of it may be again consulted, where 
the drain in question will be found indicated by the letters d, d.. 

Having described the appearance indicative of one of the causes 
to which many overflows of moya into contiguous vallies may be 
referred, I shall now advert to another co-operating agent. 

Although a considerable share of the tufaceous mud thus depo- 
sited may be supposed to have owed its origin to accessions of wa- 
ter swelling the volume of the muddy contents of the basin, and 
thus causing an overflow, yet it is certain that another cause must 
have still more conspired in producing the same effect, namely, 
renewed eruptions of lava within the actual confines of the basin. 
In this latter case it is evident, that a considerable volume of tu- 
faceous mud would be displaced, and that, in its farther elevation 
by the expanding force of the elastic gases which would be libe- 
rated, it would boil over the sides of the cauldron, and be preci- 
pitated into contiguous vallies. 

To such a cause I would certainly refer some share of the 
overflow which has been described, consistently with the observa- 
tion which I have made, that we are not warranted in conclud- 
ing that the trachytes of Rieden were protruded from the volcanic 
focus exactly at one time ; the greater probability being, that the 
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variouB tracliytic cones or congealed flows of lava displayed wilhm 
the basin were the result of a prolonged scries of eruptions. 

With these few general observations I shall now content myself, 
and, in proceeding to describe the overflows of nioya incidental to 
tile cauldron of Rieden, such as liave found a lodgement in deep 
and dry vallies or ravines will be distinguished from others which 
have been ultimately conducted into contiguous lakes. 

1st, The overflow of tufaceotts mtid, or moya, which was con- 
ducted by the ancient water course on the south east of the ba- 
sin of Rieden into the lacustrine expanse of Neuwied. 
There is every probability that, owing to various periodical or 
occasional accessions of water imparted by mountain torrents to 
the basin of Kieden, it would be subject to a gradual process of 
overflow, accelerated only by the sudden discharge of moya which 
would ensue when protrusions of lava intervened. 

Curing this process, much vulcanic mud would flow over the 
BOUlh- easterly walls of the basin, which at this point appear to have 
rapidly declined towards the great lake of Neuwied ; and having 
been transported along the line of the ancient ravine, which I 
hftvc described, would be extensively diflueed among lacustrine 
waters. 

From this intermixture a very noodified deposit would be the 
result. The substance of the tufaceous mud would be so intimate- 
ly blended with the fine sand and plastic-clay, which are the cha- 
racteristics of this tertiary lake, as to assume a less Arm consist- 
ence, which at the present day is indicated by the rapidity with 
which the mixed deposit is disintegrated, particularly by the action 
of rains. But although the tufa is thus disguised, its origin, after 
little experience, may be easily recognized, owing to the yel- 
or brownish colour, and pulverulent, yet harsh feel, which it 
intinues to preserve. 

There is also abundant evidence to show, that the moya which 
was thus washed into the lake became acted upon by currents, 
particularly from the west and north-west, and that, having been 
dutributed over a surface of several miles in extent, it has served 
to fill up considerable depressions, where it has been deposited in 
the form of regular strata. It may likewise be observed, that the 
lighter particles have undergone the most distant transportation, 
whence the greater fineness of the product in proportion as we re- 
cede from the source of the mud eruption. 

The sites which are at present filled with the remains of this 
mixed deposit, may be found upon the south-west and south of the 
'inu^ of the Lascher-see, where various small hilts or knolls attest 
Blla presence. Indeed, there is reason to suppose, that some of it 
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I The more southerly mass is distinguished as the Ovenstove 
W BiELL, from its vicinity to the village of that name. In one 
of the slietches which has been attempted of the Lake of Laach, 
(See Plate II. page ^3,) the view is stated to have been taken 
from the small eminence formed by the Ovenstone of Bell. But 
the drawing conveys little or no information of the relative situa- 
tion of this erupted mass, which is better learned by the section 
given in the following page. 

The conjoined length, from north-west to south-east, of these 
two masses of Ovenstone may be rated at about a mile and a-half, 
while their breadth, which is very irregular, does not perhaps ex- 
ceed a third of tliis extent. The thickness of the ovenstone va- 
ries much owing to the inequality of the ground upon which it 
has been deposited. It ia the greatest at the Gansehals. Near 
Bell, where it is the least, it has been esUmated at tifty to seven- 
ty feet ; but I am doubtful if this measurement is not rather con- 
fined to the depth of the workable mass. 

The proof that this overflow of moya was a very sudden one, 
is shown in the total or nearly total absence of all marks of stra- 
tification. 

It is probable also that its consolidation was a process propor- 
tionally rapid. Thus, for instance, in an eruption of liquid mud, 
attended even with floods of boiling Tvater, which, so late as the 
year 1631, had its origin in a subterranean lake of Vesuvius, 
Scipione Falcone, a writer of that time, has affirmed, that even 
sfter a few days had elapsed, the mud had acquired an induration 
equal to that of a solid rock, and that to break it the assistance of 
picks was necessary. 

Whether any portion of this substance at the time of its erup- 
tion was washed away into the lake of Neuwied, we have no evi- 
dence to show, although the affirmative is rendered highly pro- 
bable. It is indeed difficult to conceive of any eruption of mud 
so great as this, without supposing that much of it would ul- 
timately be swept into contiguous wallers. 

Such is the brief history of the origin of the tufaceous eruptions 
of Bell and its vicinity, which will perhaps meet with additional 
elucidation from the following section. It is drawn from the 
highest point of the crater-walls of Bieden, not far from which 
the overflow of moya had its ori^n, and it ends at Thur, a dis- 
tance of four miles, where there occurs a great deposit of the tufa, 
tddi had been difiiised through lacustrine waters. 
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After this very general account of the origin and relative si- 
tuation of the Ovenstone, the rock may be now considered in 
detwl. 

The junction of this tufaceous mtiss, with the subjacent cUy 
and loam, which had previously subsisted in the ravine, is charac- 
terized by an agglutination of various mountain fragments, which, 
during its course, it had entangled in its substance. To this con- 
glomerate mass, which disappoints the hopes of the quarrymen, the 
dgnificant name of Dielstein is given. 

Another appearance presented near Bell, which I did not my- 
self observe, but which I have collected from M, Steininger's 
rather perplexed description of it, is as follows : The great mass 
of tufa, in insinuating itself into the ravine, appears by its pre^ 
Bore upon the older beds which it covered to have caused the 
lower one of clay to start up, which, in its displacement, has in- 
nnuated itself on each side of the great volume of the tufa, so as 
to form a sort of lliin layer wedged or jammed in between the 
overlying mass and the walls of the recipient fissure. 

The mineralogical character of the tufa is various. The Diel- 
atein, which generally occupies a low place, has been already 
described. 

A second variety, not so coarse, lias a base of a greyish, as 
well as of a hair-brown colour, in which numerous small frag- 
ments are interspersed of clay-slate or grauwacke slate, of scales 
of mica, or of hght yellow pumice. Some of the fragments are 
even in a scorified state. 

A third variety has a similar brownish-coloured base, hut con- 
tains no coarse fragments. Leucite is disseminated through it, 
though generally in so decomposed a state, that its true character 
is with difficulty appreciable. 

A fourth has a base of a greyish- white milk colour, containing 
decomposed crystals of felspar, and some of leucite, with small 
undecomposed fragments of other rocks, generally of clay-slate or 
of trachyte. 

A fifth has a base of a yellowish-grey colour, in which rather 
fine particles of decomposed felspar, of clay-slate, and even of 
mica, are discernible ; the whole Ibrmirg a rock which has a struc- 
ture nearly granular, and not very unlike some of our freestones. 
It is considered as a valuable diversity of the ovenstone, being well 
adapted to various purposes connected with domestic architecture. 
In some specimens which I collected of this rock, I found a ten- 
dency to a laminar arrangement. 

" " these varieties are sofl when first extracted from the quar- 
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ry, and are therefore wrought upon the spot. They subsequent- 
ly harden, losing at the same time the deepness of their colour. 

This rock, as I have observed, is not stratified. It \s traversed 
by cross seams, which resolve it into large angular divisions, often 
of a very irregular form. 

Much of the general contour of these tufaceous mountain mas- 
ses has been lost during the process of quarrying. Spacious caves 
are hollowed out in them, the roofs of which are supported by giL- 
lars about sis or seven yards high. 
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3. The lesser over/tow of tufaceous mud deposited south of the 
Ovenstone of Bell. 

It was probably during the considerable overflow of moya, 
which I liave last described, that a small stream of it appears to 
have found a lodgement a little to the south of the ovenstone of 
Bell in a ravine or water course, which was perhaps a distinct and 
: southerly one, but which, farther east, joined that which 
is now gorged with the larger deposit. From such a point of 
confluence the common channel would lead to Obermcndig and 
Thur, where the deposit of tufa is foimd, which had been ul- 
timately diffused among the waters of the basin of Neuwied, 

This lesser deposit, which lies about a mite west of Obcrmendig, 
is BO inconsiderable, the volume of it not boasting many yards 
in extent, that it merits little notice. Its colour is generally yel- 
lowish grey, and it has a consistence or hardness less than that 
of the ovenstone of Bell. 1 1 is evidently compounded of minute 
or pulverulent particles of traehytic felspar, and in Its composition 
I detected very small portions of white pumice. 

4. The overflow of tufaceous mud deposited near the Ifohen- 
stein. 

The Hohenstein is an eminence of clay-slate, the seat of latn 
volcanic explosions, rising to the south-east of the basin of Hid- 
den, between which there ia a small irregular valley, where, in 
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tbUowing its windings, we detect a trifling overflow of inoya. It 
18 chiefly lodged in a depresttion to the south-west of the Hohen- 
atein, between this hill and the lofty crater walla of the Hoch 
Simmer. 

This deposit is in some places atratilied ; whence the inference 
that its overflow may be attributable to a sort of extravasation, or 
boiling over, which might have occurred during the earlier accu- 
mulation of the muddy contents of the cauldron. 

The varieties of tufa here displayed may be briefly noticed. 
Some of them are remarkable for their similarity to such as are to 
be found among the lower strata of Rieden. 

One variety of tufa is of a yellowish- white colour ; of a very 
fine laminated structure, — brittle also like half-burnt pottery-ware. 

A second, a little coarser, and of a yellowisb-grcy colour, ap- 
proaches that variety which I have described, (see page 39,) as 
containing systems of concentric rings of a chesnut-brown colour, 
like those of some arborescent stem. Here, however, the rings are 
fewer in number, and they appear more like the sections of seeds 
of the size of a pea. — But, as I have remarked, a vegetable origin 
is doubtful. 

A third variety has a pulverulent earthy consistence, which is in- 
dicated by its soiling woollen when rubbed against it. Some por- 
tions of it show an internal prismatic arrangement, like that of 
dried starch ; — the prisms, which are columnar, assuming a similar 
magnitude and form. 

A fourth, and rather coarse variety, approaches to the character 
of the ovenstone. It is somewhat granular, and contains difliised 
through it minute portions of trachy tic felspar, of clay- slate, or of 
white pumice. 

It is not necessary to dwell longer upon this very insiguiticant 
deposit, which is only found in small patches. 

6. The overflow of lufaceoua mud into an anident lake ex- 
tending from the Gansehala to the Lummerfeld. 
We trace a very ancient valley, which has a course nearly parallel 
(0 the long diameter of the lake of Laach, from the north-east of the 
high ridge of the Gansehals to the hill of the Lummerfeld, in the 
direction of S. W. and N, E. 

High ridges of clay-slate bound this valley on the east and west, 
by which it is separated on the one hand from the Laacher-see, and 
on the other from the basin of Wehr. Its length is about five and 
aJudf Bnglish miles. Its breadth -varies much, being near the 
Ganeehals scarcely more than the third of an English mile ; and 
near the Lummerfeld, where it widens, about a mile. 

Its depth, particularly about half way between the Gansehals 
and the Lummerfeld, was originally considerable ; and hence the 
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suspicion wliich aiiscB, tliat it was a deep fissure induced during 
Bome extraordinary convulsion which liad takcu place probably at 
the commencement of the tertiary epoch. It must I.ave existed 
originally in the state of a mountain lake. 

It may, for the sake of distinction, be named the Vallby of 
Gleis, — from the village of that name which is situated on its 
westerly side. (J portion of it is represented in the wwid-cut page 
41, where it is marked e.J 

From the basin of Rieden this site of an ancient lake is sepa- 
rated by a very narrow ridge ; and lience ihe bed of it must have 
early received much tiifaceous substance from the frequent boiling 
over of moya, to which the cauldron has been subject. Evidence 
of a remarkably deep and stratified deposit of this kind may be 
traced below the westerly flank of the Veitskopf. 

This tut'aceous substance, from its having been diffused through 
lacustrine waters, much resembles that which has been deposited 
under similar circumstances in the basin of Neuwied. It is per- 
haps in the present instance less mixed with sand, but more with 
fine clay, and hence its brigliter yellow tint, its more pulverulent 
and earthy aspect, and its still more friable and loose consistence. 

But from subsequent drainages of the lake of Gleis, much of 
its tufa has disappeared, while, from later basaltic eruptions, the 
character of it in several localities has been considerably modified. 

6. The beds of Tvfa wHvh lie to the north iind went of the 
Basin of Rieden. 
The earlier eruptions of tufaceous mud to which an evident 
origin can be assigned have been enumerated. There were no 
doubt many more which it would be difficult to distinguish fron 
such as might have had a diHercnt local origin. It must be kept 
in view, that during the same epoch two additional and contiguous 
volcanic craters, namely, of Webr and of Fusel, gave out mud 
eruptions, which were probably intermingled with those of Itieden. 
This is perhaps the origin of some of the beds, resembling the tufa 
of the interior of the basin, which are deposited thickly on certain 
contiguous or marginal sites, as, for instance, on those which are 
to the north-east near Wehr, to the north near the Lierenkopf, or 
to the west near Weiber. 

Section V. — The kbcptioss of early basalt which 
TOOK PLACE ARou^n the basin of Rieoen. 

In a preceding section, the circumstances were investigated under 
which au accumulation of tufaceous mud, or moya, in a state of 
ebullition, had been formed within the cavity of Rieden, sufficient 
to overtop its highest trachytic cones, and to entitle it to the name 
of a cauldron rather than to that of a common basin. 
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F The causes also, referable in turns to mountain floods and to 
mewed volcanic eruptions, have been pointedout, which have been 
followed by various overflows of boiling mud. These I have at- 
tempted to trace not only in the lodgement which they might have 
formed in ancient ravines, but even in iheir diffusion through lacus- 
trine waters, and in their subsequent deposition. 

The latest changes which the basin of Hieden was doomed to 
undergo arose from renewed eruptions, which were not of trachytic 
felspar, but of basalt. 

It has been supposed that. In general, the earlier products of 
volcanic convulsions were trachytic, so named from their consisting 
of felspar of a peculiar roughness or harshness to the touch ; and 
that to these have sucrceeded eruptions of basalt. 

The cause of this very frequent succession, fur it is not exactly 
& constant one, is of most difficult solution. It no doubt bears a 
reference to the deep-seated and internal constitution of our planet, 
npon which, in the introductory pages of this memoir, I have 
hazarded a few observations. 

These basaltic eniptions do not appear to have taken place in 
the interior, but around the circumference of the basin of Rieden. 
This is a circumstance of perhaps no very difficult explanation. 
It is not easy to conceive how a basin of this kind should have been 
formed dMing the operation of elevating volcanic forces, without 
supposing that many niai^inal fissures would be a consequence of 
the strain ; and as the trachytic protrusions which had taken place 
through the rent of the crater must have been hardened or conso- 
lidated, they would afford an effectual resistance to the eruption of 
Dew columns of lava, which would now find their elevation and 
escape to the surface of the earth raostfavoured through the medium 
of these marginal rents. 

No fewer than twelve eruptions of basalt may be counted which 
have taken place around the margin of the basin. But owing to 
the deep deposit of tufa, as well as to the thick sward of grass by 
which they arc much concealed, their relation to the rocks through 
which they have been protruded is peculiarly obscune. Indeed, 
a suspicion naturally arises, that some basalt knolls may be com- 
pletely buried beneath dense beds of tufa, and hence, that the num- 
ber 01 them is inappreciable. 

On the east of the basin, being at the very brim of it, a point of 
eruption may be traced, where a stream of basaltic lava has flowed 
into the valley for a distance of about a quarter of a league. 
There is also reason to suspect, that about a quarter of a league 
nearly south of this point, being to the aonlli-east of the basin, 
another eruption of basalt still more considerable took place, from 
which a flow has arisen, that has rather bent its course eastward to 
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thu exterior of the valley, as there is here a considerable elevation 
of the ground, which, from itB nurrownesa, as well as ftom its being 
covered over with basalt blocts, points to this circumstance. Dut 
the ground is eo cuncealed with a thick sward, as well as with tufa- 
ceouH debris, that this can be only considered as a plausible con- 
jecture. 

On the south of the basin, there arc at least three basalt knolls, 
and if we add to tlieee a high cone of clay-slate, capped with the 
same volcanic substance lying about a mile due south, or nearly 
half way in the direction of the Hoch Simmer, the number may 
be rated at four. 

On the west of the basin the eruptions rather indicate a more 
recent basalt, particularly near Volkcsfeld, or at Wabern ; and as 
such they will be noticed in a future page. But on the north-west 
there are appearances, though ambiguous ones, of an older break- 
ing out. 

On the north of the basin, ihe precise limits of which are to an 
extraordinary degree obscure, owing to thick beds of tufa, two or 
three eruptions of basalt, of apparently an ancient date, may be 
detected. 

This is the result of my attempt to determine the sites where the 
presence of early basalt is manifested. The investigation, for the 
causes assigned, is in many respects an imperfect one. 

Whether any regular crater was formed during these eruptions, 
there is no unequivocal proof to show. There are some indica- 
tions which would lead me to suspect, and nothing more, that ex< 
ternally to the south-eastern walls of the basin of Rieden, a con- 
siderable one might have very early broken out, of which faint 
traces, consisting of the hollowed out segment of a large circle 
marked by layers of a rather darkish- coloured tufa mixed with ci- 
nereous particles, are discoverable. On this assumption we might 
reasonably anticipate, that, owing to the extraordinary and varied 
convulsions which befel this particular site during the commence- 
ment of the tertiary epoch, a loose cinereous fabric could scarcely 
avoid demolition. 

The basalt erupted has almost an uniform character. It here 
shows its usual greyish black colour, and is particularly hard. It 
contains in its composition a larger proportion than common of 
felspar, which might indeed be expected from its having imme- 
diately supervened to trachytic eruptions. There are also thinly 
disseminated in its base, which is homogeneous, small crystals of 
augite or pyroxene, by which it is entitled, agreeably to Brong. 
niart's nomenclature, lo the name of Baaanite. 

In one or two places only could I detect any vitrification in the 
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I observed emaM portions of it in this state on the north of 
iie valley, and I collected a few scorified fragments as well as cin- 
ders from the upper strata of the interior of the basin of Rieden ; 
the presence of the latter givinji^ fresh grounds for the suspicion, 
that one or perhaps more craters might have broken out on its 
margin. 

These basaltic eruptions, which can only be traced to the exte- 
rior of the basin, appear in some places to have caused conside- 
rable disturbance to its tufaceous contents. This is shown more 
particularly on the east side, whei'e the pre-existing strata appear 
in many spots greatly shattered. That most of the tufa was in a 
soft state when the basalt was protruded, is evinced in some of the 
strata which contain imbedded in them cinereous portions of ba- 
salt, the largest of which are about the dimensions of an inch and 
a lialf. And where the same tufa is found in junction with the 
basalt, it appears so altered by the heated mass, as to vie with the 
hardness of trachyric porphyry. It is of a yellowish brown colour, 
varied with specks of the same tint of a lighter shade. The cin- 
ders contain^ in it have been by the power of heat so firraly ag- 
glutinated in the mass, as to almost appear a part of its substance ; 
their line of circumscription becoming proportionally indistinct. 

But the greatest change induced in the valley of Rieden re- 
mains yet to be explained. Later invasions of volcanic rocks, 
which were protruded from the very brim of the basin, had caus- 
ed in many places such an addition to the height of the walls, 
that the original drain from the south-east became resisted by the 
intervention of a far loftier bulwark, over which any new overflow 
would have failed in effecting its escape. The more elevated point 
of the Gansehals, which now boasts a height of 1643 feet above 
the level of the Rhine, must have aided in producing this result. 

The first consequence of this change was, that an increased ca- 
pacity was given to the basin, which from this time would begin 
to be filled with tufa resulting from the wearing away of its mar- 
ginal rocks of basalt. The decomjrosed substance induced, which 
was of a dark colour, readily became mixed with the disintegrat- 
ed materials of pre-existing and lighter- coloured tufaeeous etrats, 
and hence the varied character of many of the upper beds of the 
tufa of Rieden, particularly on the south side. They are of a soft, 
loose consistence, of a very dark colour when first quarried, but 
growing paler after long exposure ta the sun. 

A second consequence would be, that any future overflow would 

be compelled to effect its dischar^ through some new formed 

channel. From this time, then, may be dated the commencement 

^^ ■ new ravine for the drainage of the valley on the south-west of 
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ed by tlie fact, that overflows from this deposit have filled adjoin- 
ing vallies, and have even been diffused among the lacuBtrine wa- 
ters of the basin of Neuwied. A question, then, which irresisti- 
bly intrudes itself, is, — Have the causes in operation been really 
equal to the accumulation of these suspended earthy materials to 
such an amount ? 

To this question an unhesitating answer may be given. So in- 
finitely great is the amount of light pulverulent particles which 
modern volcanos during their activity have given out, that, when 
carried into the atmosphere, they have formed clouds so thick as 
to deprive extended regions of the light of day. For instance, in 
the year 1794, during an eruption of Vesuvius, Calabria had its 
atmosphere entirely obscured by the light cinereous particles which 
were propelled ; — ^ain, on the authority of Procopius, we are 
assured, that at a prior period, namely, in the year 479, so vast 
was the abundance of them, that they were diffused over remote 
countries, as far even as (Constantinople. Let us then suppose that 
a similar elaboration of the light piimiceoua or pulverulent parti- 
cles of trachyte should have taken place from a volcanic vent which 
a deep lake had submerged ; and we have a cause perfectly ade- 
quate to explain, why, in their interception by lacustrine waters, 
and in their diffusion through them, a basin so capacious as that 
of Hieden should have been filled even to an overflow with tufa- 
ccous mud or moya. 

With respect to the sources of the immense supply of water, in 
which a corresponding proportion of pulverulent materials has been 
suspended, there is comparatively little difficulty. It is evident 
tliat the water might exist under more circumstances than one. 

In the tirst place, craters induced by volcanic agency often be- 
come gradually filled with water ; and as the more ancient ones 
must have been the result of an energy exceeding what is mani- 
fested at the present day. lacustrine tiites, commensurate with the 
greater extent of the basins induced, would, in the course of new 
eruptions, be filled with boiling mud. 

In the second place, the source of aqueous supply may often be 
traced to pre-existing inland lakes, beneath the beds of which vol- 
canos have burst forth, accompanied with the formation of craters 
and the ejection of pulverulent matter, which has consequently 
been diffused through the waters. This fact is illustrated in the 
numerous basins necessarily coincident with recently elevated 
lands, few of which would possess incipient outlets for their drain- 
age ; and hence the many mountain masses of tufa which may be 
referred to accumulations of volcanic mud unable to effect their 
escape, and which have consequently been diffused over nearly the 
whole extent of a lake, frequently in almost incredible depths. 
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Striking illuBtrationa of iIiU fact may be found in the Mont Dor and 
the Cantal of the south of France, or in the vicinity of Albano in 
Italy. The immense beds of tufa at the Bay of Naples had their 
origin in circumstances perfectly analogous, namely, in the trachy- 
lic volcano of Monte Somma first bursting forth amidst the waters 
of an estuary rather than of an inland lake. 

Lastly, the source of aqueous supply may be often traced to large 
fissures formed in the interior of a mountain, either during the ele- 
vations and subsidencies of volcanic convulsions, or from the long 
corrosion of percolating waters. Thus, it is recorded of Vesuvius, 
that in the year 1751 a stream of water so immense issued from 
a fissure into which rains or anow had percolated, as to acquire th& 
name of the Nilo rT Acqua. And when volcanic mountains attain 
an elevation approaching the line of perpetual congelation, accu— 
mulated masses of snow melted by volcanic heat have been knowi*-, 
to find their way into caverns so vast, as to form ample sub-r 
terranean lakes, compatible 'with animal as well as vegetable eit- J, 
istence. In the year l(i98, a lake in the interiorof the mountaiifc . 
of Carquaraso, which, during volcanic paroxysms, had been filled ,. 
with pulverulent matter, burst and covered over a space of country ■ 
to the extent of eighteen square leagues with a boiling mud, in 
which fish were inclosed. The substance thus ejected, which firsti 
in South America received the name of Moya, is said to have re- 
sembled in consistence bouiUie, and to have hardened upon cooling. 

These observations I have deemed fit to make from their being 
calculated to show, that the phenomena of mud deposits are less 
to be regarded as belonging to the rarer incidents of ancient or re- 
cent eruptions, than to those which are among the most familiar 
ones in volcanic history. 

M, Steininger of Treves has been the first who named the tufa , 
of the vicinity of Bell, as well as of other places, a mud eruption. I 
But he has neither been able to point out its true origin, nor to 
see its necessary dependence upon some contiguous crater lake. 
He has been content with referring its elaboration to the volcanic 
focus itself, conceiving that it had the self-same origin as an in- 
candescent lava stream. This geologist has been opposed by many 
writers, among whom might be cited Dr Daubeny. {Daubeny on 
Volcanos, p. 60, S;c.) One of the objections of this last named 
author is from " the want of connection which the tufa has with 
neighbouring craters." But Dr Daubeny is not the only geologist 
who has failed in seeing this connection. Amidst the volumes 
which have been written upon the volcanos of the Lower Kbein- 
land, it is not a little remarkable, that the information which has 
been hitherto collected of the basin of Ricdcn, of its immense 
trachytic eruptions, or of its accumulations of tufa, is so scanty. 
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that the whole of it might be contained within the compass of half 
a page. It is eurely time, then, that its pre-eminence over almost 

[volcano in the Lower Rheinland should be duly appreciated. 
CHAPTER VII. 
TKACHYTIC ERUPTIONS NKAlt THE SOUECE OF THE OUUHL. 

The valley of Briihl, as we trace it from its principal source 
near the hill which commands the village of Hahucnhach to the 
Lummerfeld, near Burg Briihl, has been already considered as a 
deep h'ssure bounded by precipitous cliif's, which having been origi- 
nally closed to the east, formed a very irregular fresh water ex- 
panse. The wearing down of the barrier north of the Lummer- 
feld, by which its waters were conducted into another Jissure op- 
posed to it at nearly right angles, and tlience into the channel of 
the Rhine, must be considered as a much later process, to which 
our attention Is not at present invited. 

Connected with the valley of the Briihl are several channels 
for the subsidiary streams which flowed into this ancient lake. 
They are no fewer than five in number, running from S, W. to 
N. E., and appearing to have owed their earliest form to corrosion. 
Whether they were subsequently deepened by any extraordinary 
convulsion is questionable. 

At the sources of several of these subsidiary atreauis, we find 
eruptions of trachytic felspar, or craters actually formed. These 
are, Isi, the crater of Fusel; ^diy, the crater of Wehr ; Bdly, 
the eruptions of the hill near the village of Hahnenbach, and of 
several small conical eminences to the south of it; and, 4lhti/y 
the eruption of the hill of Olbruck. 

Eese will be described in succession. 
SErTiON I. — The Volcanic Basin of Fusel. 
e volcanic basin of Fusel has a date cither eaactly contem- 
poraneous, or very nearly so, with that of Rieden, from which it is 
situated about a mile north-west by north. A cluster of miserable 
cottages is contained within this extinct crater, to which the name 
oiFunel is given. But a more correct orthography is that which 
is suggested by M. Steininger, viz. Fuchshohle, significant of the 
foxes' hole. 

Upon an eminence forming the south-westerly wall of this ba- 
Ein, the village of Lngel is situated. 

But to better explain the geography of this basin, the following 
iketf h is annexed : 
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In this plan the various rocks are distinguiRhed by letters, either i 
as tracliyte (_Tt.) ; of more recent basalt {3.) ; or of clay-slnte 
{CI. s.) ; while it is understood that over nearly the whole is to be 
found a tufaceous coating. 

The history of the basin of Fusel is almost the same as that of 
Rieden :— It has been a volcanic crater ; — it has been the seat of 
trachytic eruptions ; — and it has been filled with a tufaceous mud. 
A basaltic eruption also appears, but as this is of a date much later 
than that of Rieden, it will be described in a ^ture chapter. 

(a.) The formation of the Crater of Fusel. 

The crater of Fusel, like that of Rieden, or Laach, was no 
doubt formed during the incipient liberation of elastic gases. 
Owing to supervening trachy tic eruptions, its pristine limits are not 
well expressed. Its form is at present very irregular. In length 
it is about half, and in breadth about a quarter of a league. It 
is closed on the south-west and it opens out to the north-east; 
being drained by a stream, which, taking its rise from this point, 
joins the river Brijhl at the distance of a league or more at Ober- 
Zissen, Originally, the valley was closed in to the north-east, 
and consequently undrained ; — which circumstance must be kept in 
view during our present investigation. 

The fragmentary debris thrown up during the liberation of elas- 
tic gases has no doubt in part disappeared within the unfathom- 
able profundity which had been formed, or has in part been re- 
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moved by the operation of the diluvial torrents incidental to this 
disturbed epoch. 

But perhaps the best notion of the situation and original form 
of the basin of Fusel will be conveyed by again bringing before the 
view of the reader the slight sketch illustrative of the Tertiary 
Geof^raphy of the vicinity of Hieden Tvhich was given in page 41. 
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In this repetition of the sketch it is sufGcient to state, that while 
the basin of Rieden is deaignated by the letter a, that of Fusel is 
indicated by the letter b. The stream on the north-east of the 
basin is also marked by which it has been subsequently drained. 
Farther to the north-east, this ravine is lost in the channel of the 
Briihl. (See the general Map, Plate I.) 

Q).) The Trachytic Eruplinna of the Basin of Fusel. 

That the basin of Fusel had its original hmits greatly circum- 
scribed by protruding eruptions of trachyte, there can be no doubt. 
A trachytic hilt, for instance, named the Lierenkopf, situated on 
the south-east, has added considerably to the space intervening 
between the basins of Fusel and Rieden. 

Many of the points of eruption incidental to the crater of Fusel 
are with difliculty traced amidst the deep beds of tufa with which 
they are coated over. In other instances, the felspathoee rocks are 
sufficiently manifest, particularly upcn the Lierenkopf, as well as 
upon a high cone between the Engelerkopf and Olbruck, and on 
the ridge dividing the basin of Fusel from the valley of Kempenich. 

Some eruptions may be detected on one or two points of the 
ridge which overhangs on the north the cluster of cottages already 
described. Thebaseof these volcanic rocks is a very compact pho- 
Dolitic felspar, (perhaps corresponding to Brongniart's leucostine,) 
of a yellowish grey colour, showing a clear fracture, which ap- 
proaches to the conchoid ul. Numerous small crystals of leucite are 
interspersed through it, which rarely exceed the magnitude of mil- 
let seed ; but they arc so much changed in their texture, probably 
from being acted upon by heat, as to appear in tbe state uf « 
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kaolin, and to fall away during docom position, leaving minute 
cavities on the surface of tlie rock. Very small crystals of glaasj 
felspar may likewise be detected, but they are much more rare. 

From a hill west by north of the contiguous village of l^ngel, 
separating the valley of Fusel from the valley of Kempenich, a 
similar eruption, of great magnitude, may be traced along a ridge 
of rocks stretching in a direction east by north to west by south 
for a distance of half a league. The trachyte closely resembles 
the last described ; except that it contains fewer crystals of Icu- 
cite and is not so decomposable, whence perhaps its darker or 1 
more decided shade of colour. Minute crystals of hornblende 
may be detected in it. 

(c.) The Tufaceous Deposit accumulated within the Basin of \ 
Fusel. 

In explaining the volcanic appcaranee of the basin of Fusel, | 
we are required, as in the examjile of llieden, to conceive of the , 
focus of a volcano in which many minute and light pulverulent 
particles were elaborated, being called into action beneath an i 
abyss from which lava was protruded, and into which flowed va- 
rious mountain streams, Under these circumstances, the crater- 
lake of Fusel must have evidently intercepted the light particles 
of volcanic matter which would otherwise have been dispersed 
high in the air, causing them to be mingled with water of a tem- 
perature highly elevated from its contact with incandescent lava, 
and to assume the consistence and character of a boiling mud. 

The tufaceous deposit of Fusel displays evident marks of this ' 
origin. An increase to its mass has been caused by the chemical 
action which water impregnated with saline matters, and of an in- 
creased temperature, has been enabled to exert upon the protrud- 
ed felspathose rocks. Accordingly, these will be found in many 
places to be decomposed to some little depth, giving rise to the 
particles or even larger fragments of trachyte which are intermin- 
gled with the tufa in an altered state. 

The deeper seated tufa may in general be considered as the 
hardest variety. It is of a yellowish- brown colour, of a rough 
aspect and feel, and contains in some places small pores. Incor- 
porated with the base are numerous minute fragments of volcanic 
cinders or pomice. When the small fragments which enter into 
its composition have been only in part reduced to a state of de- 
composition, they often exhibit the form of a brownish-coloured 
nucleus surrounded by whitish earthy matter, which gives to the 
whole a very mottled or diversified appearance. Minute frag- 
ments of decomposed clay-slate, as well as small scales of mica, 
may be likewise detected in the tufa. The substance thus d&. 
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Bcribed shows litlle of a stratified appearance. It is fuund, among 
other places, on a hill nurth of the cottages to which the name of 
Fusel is specially applied. 

The rest of the tufa, which exhibits more decided marks of 
stratification, is of a less hard consistence, of a very earthy as- 
pect, and is either of a dull yellowish-brown, or of a wax-yellow 
colour. In some of tlie strata we meet with small fragments of 
pumice disposed in regular layers. There is also diffused through 
the whole minute fragmentii of clay-slate, or detached crystals of 
leucite. hornblende, or other mineral substances incidental to the 
strata which are broken through, and the nature of the erupted 
matter. 

Such is the deposit of tufa which is discovered mantling the 
summits of all the hills surrounding the basin of Fusel, showing 
that before the drainage of its waters was effected, an accumula- 
tion of moya must have completely filled the volcanic cavity. 

(rf.) The Overflows of Tufaeeoua Mud, or Moya, from the 
Crater of' yusel. 

The causes giving rise to overflows of tufaceous mud from 
crater lakes have been referred to periodical or occasional floods of 
water swelhng the volume of the muddy contents of the basin, as 
well as to the displacement of the turbid mass by renewed erup- 
tions of lava; — whence its consequent extravasation over the 
edges of the boiling cauldron. In the instance of the crater of 
Fusel there is little doubt but that both these causes have con- 
ajnied to produce the overflows of tufaceous mud which may be 
detected. These we shall now describe. 

In a deep lateral valley of the Briihl, to the south uf the iso- 
lated eminence upon which the castle of Olbruck is built, a yel- 
lowish-coloured deposit of tufa may be observed, of an evident 
^apathose character ; which is referable to an extravasation of 
moya over the northerly walls of the crater of Fusel. 

There are also marks of a similar overflow which has taken 
place from the north westerly walls of the basin." Having fallen 
into the valley of Kempenich, whence the Nette takes its rise, 
the tufa now lines the northerly base of the volcanic ridge over 
which it was cxtravasated- 

Lastly, as a natural drainage of the crater lake appears to have 
very early commenced on the north-east of it, we are authorized 
in referring some part of the tufa which has choked up the valley 
of the Bruhl near Nieder-Zissen, to the escape of moya through 
this channel of drainage during its incipient state. 

During the course of a long geological epoch this channel of 
drainagehas been gradually deepened, so that thefar greater portion 
of the upfilling mass of tuta has been eventually removed. We 
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accordingly find that the little which is left continues attached to 
rocks ofday-slate and trachyte, or that it forms a small circular ele- 
vation, or mound, of tufa, which, to the north and north-west of 
the village of Fusel, occupie* the bottom of the basin. 

SEfTiotJ II. — The volcanic basin- of Wehs. 
In the present section it is proposed to explain, 1^^, the volca- 
nic basin of Wehr ; iidly, the felspatliose rocks of volcanic origin 
which were protruded ; and, Sdly, the tufa with which the basin 
was filled. 

(a.) The Origin of fhe Volcanic Bnsin of Wehr. 

The basin of Wehr, like that of Laach, of Rieden, or of Fusel, 
was one of the original craters of this district, formed during the 
commencement of the tertiary epoch by the disengagement of 
clastic fluids, to which fclspathose or trachytic eruptions super- 
vened. No debris is accumulated on the sides of the crater ; for 
which reason we must conclude, as in other analogous instance) 
cited, that the shattered fragments of clay-slate thrown up have 
disappeared in the unfathomable abyss induced, as well as been 
swept away by the diluvial agents which were then in activity. 

The crater of Wehr is of an oval form ; its largest diameterj 
which is from north to south, being about a mile, while its short- 
est diameter, from east to west, is about half a, mile in extent. As 
there was originally no outlet for the waters, (the gorge on the north- 
erly extremity by which it is at present drained having been the 
reside of a subsequent process of erosion,) it would soon be con- 
verted into a crater lake. 

2»%, The Felspaihuse Rotks of Vulcanic origin which were 
protruded. 

Whether any felspathose rocks of volcanic origin were protru- 
ded from the vent of the crater of Wehr, resembling those of 
Rieden, can only be the subject of conjecture, 'I'hc bottom of the 
basin in its present state exhibits an undrained swamp, and so 
deep is the accumulation of bog within It, that if there had ever 
been any protrusion of trachytic rocks from below, we must regard 
them as concealed beneath an impenetrable morass. Under these 
circumstances, we are only sanctioned by analogy in the supposi- 
tion, that from the depths of the crater of Wehr trachytic eruptions 
might have protruded. 

But on examining the margin of the basin our researches are 
somewhat more successful. A hill upon the cast of the ravine 
which forms the northerly gorge of the basin displays traces, not- 
withstanding the covered stale of the ground, of the eruption of 
felspathose rocks, numerous fragments of which are dispersed 
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over the surface of the elevation ; and as portions of mica-slate are 
obtained in this site, it may he preauined that the protruded rock, 
before arriving at the clay-slate, had first pierced a bed of micace- 
ous schist. 

The specimens of felspathose rocks which are displayed in the 
form of strewed and detached fragments, I shall now describe. 

Thefirst of these is of a greenish black colour, and of a very com- 
pact and firm structure, somewhat resembling what continental vfri- 
ters might call a greenish coloured eurite, or perhaps an ophite. In 
the present instance, it may be described as a m and el stein, con- 
taining within it minute round cavities filled with chalcedony, 
about the dimensions of miJlct-sced. Some few larger cavities 
may also be detected in it, perhaps about an inch or more in their 
dimensions, which are geodes thinly lined with needle zeohte. 

A second rock has a compact euritic base of a lighter and 
brighter shade than the preceding, with a colour rather of a black- 
ish green, than of a greenish black. It is thickly studded with 
vhitish or reddish white concretions of leuciie, about the size of 
millet-seed, the crystalline forms of which, from their circumfe- 
rence being so incorporated with th« substance of their base, are 
very indistinct. There may also be detected in this rock, though 
very sparingly, minute crystals of glassy felspar. 

There is again a second variety of the same leucitic greenstone, 
b which the forms of the grains of Icucite become still more indis- 
tinct from their intermixture with the substance of their base. 

Lastly, a rock occurs having a base of a leek-green colour, the 
structure of which is equally compact with the previously described 
varieties; but it dilTers from the two last in containing no leucite, 
in the place of which small crystals of glassy felspar are thickly 
interspersed. 

Such are the more ancient felspathose eruptions characteristic 
af the margin of the basin of Wehr. Others might probably be 
discovered, at present concealed amidst the immense iiuantity of 
tufa, or the depth of green sward with which the heights and 
adea of the basin are lined. 

(c.) The Tufa with which the Bmin was filled. 
The evidence of felspathose matter having been abundantly 
prtgected in a pulverulent form, and intercepted by the waters of 
a crater lake, is afforded in the appearance of the tufa wliich lines 
the very brim of the crater, and which indicates that the basin 
was once filled with boiling mud. 

The tufa is of un ochreous or cream-yellow colour, differing 
little from that of Ilieden. It is in some places so hard, as to he 
(luarried for tloniestic or architectural purposes. 
I Some portion of this accumulation may, however, be indebted 
I to the overflowings of mnya from adjoining craters. 
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In examining the northerly margins of tlie basins of Ricdcn 
or Fusel, it is impossible not to be struck with the great height at 
which the tufa lies. It may be tbiind on all the high ground in- 
tervening between the basins of Hieden, Fusel, and Wehr, whence 
there can be little doubt but that the latter basin has received 
much of the tufaccous matter ejected by the former. It is from 
this cause possibly that the basiajof Wehr has again in its turn 
overflowed, whence the deep bed of tufa which may be found on 
the easterly and lower side of it, as well as upon the ridge by which 
it is divided from the nearly parallel valley of Gleis, where it dips 
a little towards the west. 

As a drainage must also have very early commenced on the 
north of this basin, it is not improbable that overflows of moyk 
were very early conducted by this original channel into the ancient 
ravine of the Brulil, where we And the remains of a considerable 
tufttceous accumulation. Tims, in that part of the channel of ' 
the river which lies beneath the Bausenberg, we find a conglome- 
rated deposit consisting of tufa blended with sparing minute pop. 
tions of white pumice, with which are intermingled river sand and 
day, together with numerous rolled fragments of stones. In the ' 
lower beds the pure tufa prevails. It is proper, however, to add, 
that much of this accumulation is indebted to other volcanic 
sources, as well as to subsequent processes of transportation. 

Section HI. — -The ebbptions of the hill which aisEg 

ABOVE THE VILLAGE OF HaHNENBACH, AND THOSE OF THB 
SHALL CONICAL EMINENCES TO THE SOUTH OF IT. 

The circumstances attending these eruptions rather difler from 
the preceding ones described, in as much as no proof is afforded 
us that an actual crater was induced. We shall accordingly con- 
sider, Jirst, the protrusions of felspathose rocks which ensued, and, 
secondly, the origin of the tufa with which the ancient lake of the 
Briihl was filled. 

la/, The Prolrusions of Felspathoae Rocks. 
The elastic fluids generated in the volcanic focus have not been 
BO great as to produce for their disengagement a crater-form open- 
ing, but they have been enabled, by their pressure upon the inte- 
rior fluid mass of the globe, to propel, through fissures made in 
its exterior crust, columns of incandescent lava, which, having at- 
tained a small height above the orifice whence they have issued, 
have subsided, agreeably to the process which has been already I 
explained, in the form of conical elevations. — (See page 30.J ' 
These elevations are exhibited in the hill which commands the 
village of Hahnenbach, and in certain conical eminences to the 
south of it. They will be considered in succession. 
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(a.) The mill whicu nisEs ahovk the villace ok Uah- 
NENOACH. — The hill which rises above the village of Hahnen- 
bach bears, I believe, the Dame of the Perlenkopf. It commands 
tlie highest source of the stream of the Bruhl, which was origi- 
nally expanded into the form of a deep and irregular lake. 

Id brcakiDg through the strata of clay-Uate, of which this hill 
is composed, volcanic matter has not only capped the summit of 
it, but has flowed down its southerly declivity in the form of a thick 
stream of lava. 

This volcanic rock consists of graiiular particles of felspar) exhi- 
biting different shades of a light brownish red colour, in which 
minute crystals of hornblende are thickly disseminated. Fre- 
quently, however, this last named ingredient rather approaches to 
the mineralogical character of pyroxene. In other places we trace 
undoubted crystals of basaltic hornblende. When the hornblende 
or pyroxene (for its true character is but too often doubtful) less 
prevails, the rock, as we might expect, loses the predominance 
of its darker tint, and assumes a mottled reddish hue. Anotlier 
feature of it is, that innumerable pores pervade every part of it, 
which even cause it to occasionally approach to the character of 
a slag. On account of this porosity, the rock is tolerably well 
adapted for millstones, for which it has long been quarried. Con- 
eiderable seams traverse it, by wliich it is resolved into large 
angular fragments, often of a cubic form, which also in a few sites 
show a tendency to put on the form of large globular concretions.* 

(6.) The Tbachytic Eruptions to the south or the 
Hahnenbach Hills. — On the south of the hill which rises above 
Hahnenbach, soon after quitting its lava flow, and after crossing 
a little stream which feeds the Bruhl, we may discover several 
small eminences, almost wholly concealed by a tufaceous npfilling 
of the valley, which indicate other felsp.tthosc eruptions. These 
must have taken place within the actual limits of the ancient lake 
of the Briihl. 

The felspar of one eruption haa a base of a dull olive green 
tint, and of a rough and uneven fracture, in which are dissemi- 
nated, though rather sparingly, minute crystals of leucite and fel- 
spar, the latter being either vitreous, or reduced, probably by the 
action of heat, to the state of a kaolin. 

The eruptive matter of another small eminence, to the cast of 
the last described, consists of a reddish brown felspar, which has 
rather a slaty structure. The surface of the lamina; is very 
rough to the touch. Small crystals of glassy felspar and horn- 
blende are sparingly disseminated through it. Probably this rock 
may correspond with M. Brongniart's kucoafine schistoide. 

* This rock scarcely iilentifies itself with any description citeil by M, 
Brongniart. It may perhaps be Donsidered u s Tephrine. 
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Having described the eruptions of Hahnenbach and the hills 
Adjoining to it, we shall consider, 

9dlv, The Tufa with which the ancient Lake of the BrU&l mt 
filled. 

The felspathose eruptions, which have been described, muei 
have been assuredly accompanied with the disengagement of pul- 
verulent matter from one or more subaqueous openings or veuis, 
which, having been intercepted by the waters of the Briihl, would 
fill the lake with a tufaceous mud. Accordingly, we find that 
tufa not only mantles the south side of the Hahnenbach hill, but 
that it may be even traced to the summits of the small emiuencei 
juat described. 

Much of the tufa is of a yellowish colour, and of a less firm con- 
sistence, as might be expected from the pulverulent substance 
which composes it having been difl'used through the waters of a 
lake, and perhaps intermingled in some litile degree with a laciis^ 
trine deposit of plastic clay or fine sand. Near the Hahnenbach 
hill we observe a tufa of a more- dark shade than usual, iudieative 
of the deeper tint of thq rock whence it has resulted. Its coloirf 
may be described as a light blackish grey. Besides containing 
minute fragments of clay-slate, it incloses scales of mica. ' 

At some farther distance from the source of the Briihl the tufa 
becomes even coarser, indicative of its having been derived frort 
more sources than one. Besides being composed of the pulverui- 
lent felspathose matter whicl) has been ejected and diffused through 
these waters, or of the sandy or argillaceous deposit proper to the 
lake itself, it is mingled with fragments of clay-slate conveyed l^ 
subsidiary streams, or with the overflowings of tufaceous mud, or 
moya, in a state of ebullition derived from the craters of Fusel ot 
Wehr; or even with the debris of indurated tufa, or trachyte; 
subsequently acted upon by torrents, and carried through variout 
channels into this common lacustrine basin. 

Owing to these varied circumstances, the tufa which was formed, 
and which we trace as far east as Nieder Zissen or Burg Briihl, 
approaches to the character of a conglomerate rock. It has a ba&e ] 
of decomposed felspar mixed with sand and clay, and is of a dirty 
and dull wax-yellow colour. It is either fraught with particles of 
yellow pumice about the size of peas, or with portions of clay-slaie 
more or less altered by decomposition. 

Section IV. — The Volcauic Ekuption of the Hill of Oii,' 
itimcK. '■ 

Another felspathose eruption is from the insulated hill of Ol- 
bruck. The volcanic rock which crowns its summit is of a yd^ 
lowish grey colour ; it has a compact texture, and a fracture ap- 
proaching to the conchoidnl' Disseminated through it, thougq 
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rather sparingly, are email crystals of hornblende. Crystals of 
glassy felspar are much more rare, and still more so are those of 
quartz, one or two iDclividuals of which I detected In a hand sjie- 
cimen of the rock. 

Owing to the surface of the hill of Olbruck having been greatly 
disturbed when the foundations were laid of the strong castle and 
keep which adorn its summit, it is difficult to say whether or not 
it exhibited the appearance of a very small crater, or whether the 
tufa which is found upon it is the result of an upfilling of tuface- 
ous mud, or of the gradual decomposition of trachytic felspar. 

The tufa which I collected was of a dull cream-yellow colour, 
of a firm consistence, and of a rough earthy fracture. Besides the 
small crystals of hornblende and of glassy felspar which it con- 
tained, there were dispersed through it minute scales of black mica, 
and some very small ft'agments of clay-slate. 

Below the hill of Olbruck, on the south side of it, are strata of 
felspathose tufa which must be regarded as a portion of the gene- 
ral mass which filled the valley of the Briihl. The darker co- 
loured tufa by which it is surmounted lias its origin in a much 
later eruption consisting of basalt. This will be described here- 
after. 



These are the whole of the felspathose or trachytic eruptions 
near the sources of the Driihl wliich have fallen under my notice. 
The basaltic eruptions which occur interspersed through this li- 
mited district are of a much more recent date, and will therefore 
be explained in a subsequent chapter. 



CHAPTER VIII. 



THE EBIJPnONS OF THACHYTIC FELSPAR 
OCCUaRlNtt ON THK WESTJCltl.Y HEIGHT! 
NKTTE UEHIVES ITS ORIGIN. 

Tme line of mountain elevation, which it is now proposed to in- 
Testigate, is in the range of the Eifel, being situated north of the 
High Kelberg. This lofty hill commands another valley, and is 
consequently removed from the limits of the district to which I 
have confined myself. As a descriptiou of it cannot therefore with 
propriety be attached to this narrative, I shall merely rcmaHc thit 
the eruption of felspathose matter with which its flanks are cover- 
ed, may, I think, be considered as one of the oldest in the Lower 



u 



I 



I 



68 CRATER SOUTH OP THE NURBUHG. 

lllieinland. The tracliyte which may be cliua observed Is oF s 
bruwiiish or reddish brown colour, and seums to contain in its fel- 
apathose base much ferruginous matter, in which crystals of glassy 
felspar are interspersed. In some places it is decomposed, n- 
hibitiug ill this respect afaiut similarity to the rock of the Pajde 
Dome, whence the epithet of dotnite, whicb has been applied to it 
Besides this rock, a phonolite of a greyish colour is discoverable, 
which, in the language of Brongniart, may perhaps be con- 
sidered as a compact leucostine. Lastly, an eruption of earlj 
basalt, beautifully disposed in prismatic columus, is observable on 
the northerly flank of the hill. 

With these very slight remarks on a bill of great geological 
iuterest, Co which f have only digressed from its contiguity Co the 
Nurburg and the High Acltt, I shall content myself. I'he moun" 
tain range which I propose to describe is separated from it by « 
slate ridge and valley. This valley may he traced, with perhaps 
some slight deviations, in a northerly direction for a distance of 
two to three leagues to the hill of the Nurburg, and thence north 
east to the High Acht. Tlie high land to the east of this valley^ 
which we are required to investigate, appears to have been fat 
advanced in elevation above the surface of the large lake which 
occupied the lower levels of the Mayenfeld and the plains of 
Neuwied. 

The volcanos to be found in this commanding situation are as fol- 
lows : let, those to the south of the Nurburg ; 2dly, the erup- 
tions of the Nurburg ; 3dir/, che High Acht ; i(hl^, the minor 
basaltic eruptions in the vicinity of the Nurburg and the Higl) • 
Acht; and 5iA^y, the crater of Boos. ! 

SiiCTiON I. — 'I'liK Eruptions to tul south of the Nl'rburOi ! 
The eruptions which we trace on the south of the Nurburg con- < 
sisC of, first, a crater, the walls of which are composed of trachyte i . 
secondly, of dikes of greenstone ; and, thirdly, of knolls of basalt, I 
These will be described in succession. 

(b.) The Trachytie Crater situated to the south of the Nurburg, . 

This crater appears Co have broken out amidsC the waters of S i 
small mountain lake or pool. i 

Upon the high terrace on which the eruptions Co the south of 
che Nurburg may be traced, a depression of the land is ohservablet j 
which, from the fine quartzose sand to be detected in it, similar to 
that of the basins of Neuwied and Cologne, gives indication of the 
ancient site of a small lake. The overflow from chis pool most 
have found a discharge in die deep channels of the Nette towards 
Virneberg, whence it would be prolonged in an easterly direction* 
until, near Mayen, it would join the waters of the lake of Neuwied. 
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Such was the original lacuatrine site of this crater, the walls of 
vhich, though not eDtire, still indicate its limits. Their height is 
inconsiderable- 'I'hey appear composed of trachytic fragments mix- 
ed with the fine lake sand which was at the same time thrown up. 
'I'he crater in its form gives some indications of having been a 
double one; its walls showing a tendency to a concentric arange- 
ment, and indicating that two successive eruptions had taken place 
on this site. At the same time, the appearance is somewhat am- 
biguous, as the walls of the crater, from the effects of disintegrat- 
ing agents, have evidently undergone a material change in their 
form. 

The site of ground occupied by this crater approaches to an 
oval form, its long diameter amounting to perhaps more than 
half a mile in extent. 

The volcanic fragments may be next described, which, along 
with lake sand, form the structure of the crater walls, The base 
of them is a felspar, somewhat porous, which displays two or three 
tints of colour. The least decomposed fragments have a bluish 
grey base ; other specimens rather weathered, have a yellow ochre- 
ous tint. These two varieties again show fainter shades of co- 
lour until they approach to perfect paleness. Crystals of glassy fel- 
spar are disseminated through their base, which vary much in size, 
from the tenth part of an inch to half an inch or more. Minute 
crystals of hornblende and small scales of mica may also he detect- 
ed ; but these last are very sparing diffusions. When the trachyte 
is much weathered, it resembles in some degree the supposed domite 
of the Kelberg. 

The trachyte in its protrusion, before piercing strata of clay- 
elate or grauwacke, must have penetrateda subjacent rock of gra- 
nite, which ia evident from the scattered fragments of it which I dis- 
covered. This substance is almost wholly composed of semicrystal- 
line grains of felspar and quartz of a moderate size, and of a whil- 
inh colour, the former being more distinct than the latter, through 
"liich very minute crystals of hornblende are interspersed. 

These remarks on the trachytic crater south of the Nurburg 
arc perhaps sufficient. It may be added, that, subsequently to 
the obliteration of the ancient lake in which the crater broke out, 
its interior long continued to afford a lodgement for waters. But, 
lately, this volcanic basin has undergone un Hrtiffcial drainage, 
and instead of containing within its walls a shallow pool, we ob- 
serve issuing Irom it a trivial stream, which, in directing its course 
towardi the Nette, is regarded as the chief source of this river. 

(b.) TItc contiguous etuption, in Ifm farm of a dike, of n rut-k 

resembling Greeuatone or Triip, 

.West of the crater which I have described may be observed. 
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rising from the preen sward, some knolls of a rock resemblin^^ 
greenstone or trap, indicative of an eruption in the form of ^m- 
continuous dike. This dike must have been of rather a late^^ft 
date than the crater, as there is reason to conclude that it ha. ^t. 
broken through one of its walls so as to affect its integrity. 

The rock thus erupted very much resembles in its general ajv-il 
pesrance some varieties of argillaceous schist. It has a homogc^^-i! 
neous base of a blackish-grey colour. Its texture is very compac^EsSi 
It has rather a tendency ti> a laminated structure, and whe^^ii' 
broken in the direction of Its fisaility, exhibits on its surface mm..: 
nute shining points, which, at first view, appear like mica, bu'*=j 
on examination, show that they are nothing more than resplendeirs^t 
particles of the substance of the alone itself. By a cross ftacturr* 
this appearance is rendered evanescent, and a conchoidal fractuir'* 
is in part produced. In some specimens I detected very sraa-U 
amygdaluidal concretions, perhaps indicative of its subaqueouftfl 
protrusion, consisting of chalcedony. The rock is much intez~- . 
eected by cross fissures that divide it into angular fragments ap- 
proaching to rhomboids, the dimensions of some of which I found 
to be three or four inches. The fragments thus induced are coated 
on their joints by a substance of a greyish-white colour, which is 
evidently decomposed felspar. 

To this rock it is difhcult to assign a name that may be satis- 
factory to certain new nomenclatures. As it appears to possess 
a hard, compact, and homogeneous base, chiefly composed of fel- 
spar, with perhaps a slight intermixture of the substance of horn- 
blende, it corresponds with the definition which M. D'Halloy has 
given of trap, viz. that of " a rock with an apparently simple base, 
which appears to be a mixture of hornblende and felspar, harder 
than aphanite," or homogeneous greenstone. On the other hand, 
it is not improbable, from its association with trachyte, that it 
would by some mineralogists acquire the name of a schistoid leu- 
cojtine. 

(c.) The Basaltic eruptions south of the Nurburg. 

On the summit of a ridge to the south of the crater which I 
have described, a tolerably sized knoll of early basalt appears ; 
and if from this point we proceed west and north of the crater, 
towards the Nurburg, we shall find in the boundary of the plateau 
at least two other knoHs of basalt, but smaller ones. But theee 
are very few in comparison with the number which may be traced 
on the westerly dechvity of the present platform. As these last, 
however, arc without the hmits of the district to which I have 
confined myself, they may be passed over. 

The basalt is unscorihcd and very hard. It contains minute 
crystals of pyroxene, together with some little olivine. 
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Section II. — The Erui-tions of the NtiBBUtto. 
, The Nurburg, upon which the ancient castle, now in ruins, of 
that name is built, is an insulated cone, the height of which above 
the Rhine is 2015 Rhenish feet, with a summit chiefly formed by 
the eruptions that have pierced througli strata of argillaceouB 
schist. 

- The hill exposes to view a heterogeneous mass of volcanic pro- 
ducts, cemented together by materials iu a state more or less sco- 
Tified, among which we find masses and fragments of trachyte 
•of different qualities, of man del stein, and of basalt. 

Of these, one of the oldest eruptions appears to have consisted 
of trachyte. 

The base of this trachyte is of a yellowish -brown colour, vary- 
ing considerably in its shades. It contains, though rather spar- 
ingly difl'used through itj crystals of glassy felspar about half an 
inch in length. Minute crystals of hornblende may also he de- 
tected in it, together with some little magnetic iron ore. We 
Also find entangled in its substance small fragments of clay-slate. 

A second volcanic product to be observed on the Nurburg very 
much resembles the secondary porphyries of coal formations. The 
base of this substance is of a deeji reddish or umber-hrown colour, 
and it has a compact texture. In some specimens which I col- 
lected the porphyritic structure is little discernible; but in others 
there are innumerable disseminated crystals of a liver-brown co- 
lour, Bome few of which are reduced, apparently by the force of 
Jieat, to a half pulverulent state of an ochre-yellow colour. And 
again, in other portions of the rock an amygdaloidal structure is 
induced ; many minute amygdaloidal cavities being observable in 
it, which are filled with concretions of chalcedony scarcely larger 
than millet seed. 

Under what particular circumstances these rocks were protrud- 
ed ia not very evident. It is not improbable that something like 
a crater subsisted in which water acquired a lodgement. This may 
be inferred from the presence of yellow tufa resulting from felspatb- 
ose mutter, in which numerous fragments of rocks are found con- 
fusedly entangled, as well as from the ejected fragments of pumice 
discoverable of a wax-yellow or yellowish grey colour. 

The state of confusion indicated by this congeries of volcanic 
fragments might have been induced by subsequent and deep-seated 
eruptions of dikes of basalt, fragments of which are intermingled 
in the same conglomerated mass. 

The internal structure of the basalt, which is thus displayed in 
fragments only, is rather a peculiar one. It appears to have been 
formed by an inunense congeries of bluish or greyish black par- 
ticles, having a tendency to assume an angular shape, which is 
defeated by their intermixture with the substance of their base, of a 
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lighter shailc, by which they arc cemented. The darker angu-i 
lar particles appear to be those parts in which pyroxene entett 
freely as an ingredient, while the lighter cemeoting matter may be 
presumed to consist the most of felspar. There ia also interspersed 
through the substance of this rock scime little olivine, the particles 
of which vary in their dimensions from the tenth to the 6fth of an 
inch. Owing to this peculiar structure, the fracture which is in- 
duced has a rough and uneven surface. The rock is not a very 
hard one, and from the preponderance of felspar in it, conjoined 
with the looseness of its texture, it is rather prone to decompoa- ; 
tion. I 

In the last place, among the vulcanic products of the Nurbury i 
a more compact basalt is to be found. It is greyish. hi ack, very i 
compact and hard; and it contains very small imperfect crystals I 
of augiie. I could not detect in it any olivine. 
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Si'.iTioN III. — The Ehl-ption of the High Acht. 

The High Acht is not only the highest hill of the district t»J 
which our investigations are confined, but it is likewise the high-| 
est hill of the Eifel, where it is geographically placed. It is aa; 
insulated cone of grauwacko schist, inclosing marine shells, ancLj 
capped with basalt. So wild is the form into which it is torn, and' 
80 uneven is its westerly escarpment, diversified as it is by innil*i 
merable protuberances and ridges, that we lind ourselves deceived; 
in its altitude, which does not exceed S2!^9 feet above the Icvd; 
of the Rhine at Coblentz, * conceiving ourselves to be gazing upon 
the highest and wildest of the Alpine range. — {See Plate 6.) , 

The basalt which appears on this hill is of different varietieb 
One of these is like that which is observable in the Nurburg;; 
appearing as if composed of an immense congeries of bluish 08 
greyish-black particles of a pyroxenic character, and having a ten^j 
dency to assume an angular shape, which is defeated by their van 
termixture with a cementing base of a lighter shade, that pant 
takes more of felspar. In this basalt there is perhaps less olivinA 
diffused than in that of the Nurburg. 

Another vuriety of bas:*lt to be found on the High Acht vt 
of the usual greyish colour of this rock ; of a very hard con- 
sistence, and containing minute particles of olivine very abuo* 
dantly diflused through it. Crystals of augite are less abundaii^l 
prevailing most in those parts where grains of olivine becomq 
comparatively rare. Small portions of clay-slate in a semii 
scorilied state may also be found entangled in the rock. Tb^ 
basalt of the High Acht is highly magnetic, as I found by tha 
diaturbancc which the compass experienced when placed on thfl 
summit of the mountain. ( 
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Lastly, the rock assumes a beautiful prismatic form ; its co- 
iimns being quarried for yarious economical purposes to which 
.bey are applicable. 

Section IV. — The numerous minor Eruptions of Basalt 

TO BE DETECTED IN THE VICINITY OF THE HiGH ACHT AND 
0( ViRNEBERG. 

It is a curious feature of this particular district that basaltic 
eroptions, apparently in the form of dikes, should occur on such 
a diminutive scale, that their out*breaking8 are often to be traced 
with difficulty. 

A basaltic knoll, for instance, lying a short distance north-west 
of the castle of Vimeberg, is capped with a protuberance of basalt 
80 trivial, that, although in this locality such a rock has been 
considered a great desideratum for the construction of roads, its 
presence, until I pointed it out, had been overlooked. 

A similar appearance I also detected on a knoll nearly south- 
east from the High Acht, or S. 80 W. from the summit of the 
LaDgenfeld. 

On two hills of grauwacke schist, containing marine shells, si- 
tuated north by east of the High Acht, and north-west of the 
Leimbach, which, from their peculiar acute summits, I suspected 
to be volcanic, I found numerous fragments of basalt that led me 
to infer, that similar minor eruptions had taken place from these 
points, but so small as to have been rendered capable of conceal- 
ment or obliteration by a slight process of levelling for the more 
ready operations of the plough. 

But these are not all the eruptions of basalt which the high 
lands of this district would exhibit if properly examined, and I 
lament having had so little time for this purpose, which must ne- 
cessarily have been a tedious investigation. Between the crater 
of Boos and the hill of Nurburg, fragments of prismatic basalt ap- 
peared strewed over the marshy surface of the ground. 

The high hill of the Langenfeld, the height of which has been 
estimated at 1670 Rhenish feet above the level of the Rhine, ap- 
peared to me a site through which it was very probable that some 
volcanic eruption might have taken place; but I was assured that my 
suspicion was unfounded, and that the mountain consisted of no- 
thing more than the argillaceous or grauwacke schist of the coun- 
ty. I regret that this locality was the last which I visited, 
before I was suddenly called away. I had only time to make an 
attempt to reach the summit of the Langenfeld, during which I 
was benighted and almost lost in the endless maze of deep defiles 
and ravines which are laterally connected with the channel of the 
Nette. 

To particularize the different qualities of the basalt occurring 
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on the various points of eruption recapitulated, can scarcely be 
expected. I found them to be in general very hard and unsco- 
rified, of a blackish-grey colour, and containing minule crystals of 
pyruxcne with very little olivine. 

Section- V. — Thk Crater ok Boos. 

'('his crater, which is perhaps of a later date than that of any 
volcano yet described in the vicinity of the High Acht, is situat- 
ed to the south-east of the hill of the Nurburg, and near a small 
villnge named Boos. The height of the crater above the level of 
the Rhine has been computed at 1312 Hhcnish feet. 

The circumstances to be investigated in this volcanic eruption 
are the crater; and the substances of which the crater walls are 
composed. 

A ground plan of the crater of Boos appears in the general 
map, which is of the amazing diameter of three quarters of a mile 
or more. M. Steininger conceives that on this site there is not 
one but two great crater-formed openings surrounded by lofty 
walls of slag, tufa, and sand. I am, however, myself inclined to 
think that the appearance of two half-demoli sited craters, one 
within another, is an illusion, having been produced by the falling 
in on the west and north-west side of a considerable portion of 
the wall of a single crater, amounting in extent to perhaps a third 
of the whole. 

Whether this supposed subsidence has been produced by the 
operation of rains or sudden floods acting upon the loose crater 
walls, or by the still more violent agency of subsequent eruptions 
of basalt, I am unable to state, as the very covered and ofl*n 
marshy state of the low ground is unfavourable to the examination. 
Some suspicion of the latter cause is excited by the loose blocks 
of basalt, generally prismatic, which are found on the north-west 
side of the crater. 

The walls of the crater have in a great measure been formed by 
the explosive projection of scoriaeeous fragments of basalt. These 
are of a pitch-black or brown ish-black colour, and inclose very mi- 
nute crystals of pyroxene as well as olivine ; the latter being in a 
sparing quantity. But these scoriiE are chiefly remarkable for 
containing in them innumerable entangled portions of clay-slate of 
an ash or smoke-grey colour, which have evidently sufiered from 
the action of heat. Their medium size is about the fifth or tenth 
part of an inch. Frequently, however, we find among the ejected 

jments of rapilli and ashes, which contribute to form the crater 
walls, very considerable fragments of clay-slate, as well as of grau- 
wacke sandstone wherein pectinites are inclosed, together with 
larger masses of black slag, the surface of which is in a glazed or 
vitrified state. 
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CHAPTER IX. 



RETROSPECT OF THE FKOGKESSIVB STATE OF THE SAND AWD 
CLAY DEPOSITS OF THE BASINS OF NEDWIED AND COLOGNE, 
FBOH TUU PERIOD WHEN ERUPTIONS OF TRACHYTE HAD THEIR 
COUHBN CEMENT. 

Having at length described tfae eruptions of trschytic felspar 
and of earlier basalt incidental to the district nhich we are examin- 
ing, we may now conveniently inquire into the conteropurary lacus- 
trine deposits which were going on, as well in the lower lake of 
Cologne, as in the upper one of Neuwied. 

It has been remarked, that when the waters of the basin of 
Neuwied subeisted at their original height, there was in the place 
of its present gorge a barrier of continuous cliff, to the north of 
which a deep-fissured channel subsisted, which conveyed its over- 
ftowings into the lower fresh-water basin of Cologne. Conse- 
quently, under such a state of mutual connection, it becomes 
difficult to Ailly explain the deposit of one lake without some de- 
gree of reference to that of tfae other. 

The relative situation of this basin may again be conveniently 
introduced to the reader in a repetition of the sketch illustrative 
of the tertiary ge<^raphy of the Lower Bheinland. 




The upper fresh water basin, which I have named the Basin of 
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Neuwied, appears, as I have observed, to have owed its origin to 
the forces which at distinct points were employed in elcvatiDg the 
nearly parallel ranges of mountains named the Eifel and the Wes- 
terwald, to which the depression is intermediate. Originally, the 
gorge of the basin of Neuwied, situated close to the city of An- 
demach, did not exist, in the place of which a barrier of continu- 
ous clilTa rose to a CDnsiderable elevation, not less perhaps than 800 
feet above the present level of the Rhine, or 1000 feet above that 
of the sea. To the north of this barrier the deep-lissured channel 
of the Rhine was resumed, which conveyed the overflowing of the 
upper basin into a lower one, which I have named the basin of Co- 
logne. The lake of Neuwied was in extent from sixteen to eighteen 
miles from east to west, and from four to seven from north to south. 

The lower basin of Cologne, which commenced near Linz, and 
which underwent a considerable expansion near the Siebengebirge, 
was bounded on the west and cast by the clay-slate and sandstone 
hills of Duren and Westphalia, while its termination may be 
supposed to have been not far from the present site of Dusseldorf. 
It is calculated to have been not less than forty English miles 
long, and from ten to twenty broad.* 

The general nature of the formation which, at the commence- 
ment of the tertiary epoch, occupied the upper and lower fresh 
water basins ol' the Lower Rheinland may be summed up in a few 
words: It consisted of beds of tine sand, sandstone, and plastic 
clay. 

The origin of this deposit, as I have remarked, (page 19} can 
scarcely be a mysterious one. It is natural to look for the trans- 
portation of it to the rivers by which the basins were fed ; — which 
origin (infinitely the most simple one to comprehend,) is, if pos- 
sible, rendered more plausible by the indications which the plastic 
clay, the tine quartzose particles of the sand, and their diflused 
scales of mica afford, of their liaving been derived from a primary 
class of rocks, consisting of such as are the most frequent in the 
Rheinland, namely, of clay-slate or grauwackc schist, traversed 
by veips of quartz. 

This formation will now be described in detail : 

Ul, The Beds of Sand. 

The lowest beds display an incoherent sand, — showing that 

this was the earliest deposit of the lacustrine waters. It consists, 

according to the summary of its characters given by Professor 

* M. Bane, from liEs observations on certain marls at the fool of the 
Hnrz Dear Gladbach and The Banslierg, has supposed thai the Cologne basin 
admitted into it the wnli^rs of the- oi^jii. TImt luch was its slate imme- 
diately prior to the elevation of land which gave rise to the brown coal basin 
of the tertiary epoch. Is not improbable. But I am by no means satisfieil, 
Ibr reiMonn which will be explaincil hereafter, ihnt, subsequently to this ele- 
vation, the basin of Cologne was any thing more than a fresh-waler lake. 
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[4foeggerath, of fine, round, clear transparent quartzose grains, gc- 
Bwally mixed, though not abundantly, with minute silvery scales 
of mica. I'arly-co loured varieties may be also met with. Grains, 
for instance, of a commou yellow colour are sometimes found in 
abundance, and impart their hue to a large mass; — those of a 
wine-yellow variety are comparatively scarce. Other tints are in- 
digo blue, bluish-grey, hyacinth, ot flesh-colour, — though these 
are sparing occurrences. 

In the upper lake of Neuwied there are evident indications that 
this sand Ibrined the chief substance with which it was filled. 
Traces of it are to be found at £ottenheim, where it appears of a 
yellowish or milk-white colour; also at Obermendig and other 
places, where it covers the clay-slate mountains. The crater of 
Laach, which, as I have shown, wae a volcano that broke out on 
the very margin of the great lacustrine expanse of Neuwied, where 
it assumed the form of a creek belonging to the lake, soon received 
within its cavity the light particles of earthy matter which floated 
through these waters, and sooti became the site of a deep fresh water 
deposit, which covered the previously protruded truchytic rocks. 
Remains of this uplilling mass are accordingly shown in two patches 
of stratified sand on the north and north-east sides of the lake, 
where they line the clay-slate rocks at a height of perhaps forty or 
fifty feet above the present level of the waters. This deposit con- 
siBts of remarkably fine grains of sand, generally of a straw-yellow 
colour. 

In the lower fresh water lake of Cologne the same sandy deposit 
prevails, difl«ring only from that of the basin of Neuwied in its 
occasional passage into sandstone. 

^dly. The Beds of Sandxtone. 

This sandstone, which is only found in a few places, and which, 
whenever it occurs as the concomitant of the quartzose sand, forma 
its uppermost bed, has been particularly described by Professor 
Noeggerath. It differs in the fineness or coarseness of its ingre- 
dients; in the nature of its cement; and in its degree of firmness 
or cohesion. 

The structure of the finer variety, which is the most prevalent 
kind, may be described as granular ; the grains being like those 
of sand which are connected either by a quartzose, a ferruginous, 
or an argillaceous cement. When the cement is quarizose, which 
is its predominant character, the cohesion is oftentimes so intimate, 
that a distinct granular structure is nut always distinguishable; 
the rock having an imperfectly conchoidal and splintery fracture, 
and approaching Co the appearance of hornstone. In other in- 
stances, however, the granular particles arc so incoherent, that the 
atone admits of being frittered to pieces with the fingers. — The c&. 
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ment may ulso consiiit t>f the liydrouG uxide of iron, when the sand- 
stone haa less of a sputted yellow than of a streaked colour. — And, 
lastly, strata are found which have an argillaceous as well as fer- 
ruginous cement ; — whence the yellow and brown tints which they 
exhibit. 

The structure of the coarse variety of sandstone, which is com- 
paratively rare, is best observed in the Sicbengebirge. It is dis- 
tinguished by fragments of coarse quartz and hornstone often an 
inch ill thickness; — the fragments resembling the quality of the 
finer and firmer sandstone described, the grains of which are con- 
nected by a quartzose cement. The colour of thcso coarse ingre- 
dients enowE various commixtures and shades of blue, gray, and 
milk white; less frequently, the blendings of grey, black, brown 
and yellow ; and least of all, those of yellow, green, or rose-red. 

When observed in situ, it is found nearly horizontally dispos- 
ed in the form of beds from one to three feet in thickness ; — which 
in the Sicbcngebirge exhibit fissures that open wedge wise towards 
the upper surface, and appear like yawning clefts. 

This description I shall close by IVI. Noeggerath''s illustration 
of the general relations of superposition which the sand and sand- 
Gtone observe, as they are exhibited in a descending series of beds 
at Liedberg in the circle of Gladbach. 

(a.) KieseL Gerolle. This overtopping bed of quartz pebbles 
mixed with coarse yellow sand to the depth of ten to thirty-five ' 
feet, does not at present demand our particular attention. An ex- 
planation of its origin will be attempted in a subsequent chapter. 

(b.J Fatscherstein. A very incoherent sandstone, 8 to 1 feel 
thick, pervaded by thin seams of red or yellow ochre. 

(c.) Huuatein. A firmer sandstone, fit for architectural pur- 
poses, of a greyish white colour, with yellowish streaks. Passes 
gradually Into the upper bed. 

(d.) Klinkert- (quartz- sandstone.) Of uncommon hardness; 
being only fit for turnpike roads. The fracture splintery and con- 
choidal. — 4 to 5 feet thick. 

b. c. d. are sandstone beds, conjointly 2^ to 3 fathoms thick, 
with an inclination from 4° to 5°. 

(e.) A beautiliil fine, white, quartzose sand. Seven feet of the 
sand have been opened. The depth is unknown. 

3dly, Tke Plastic Clay. 

A third substance, found alike in the basin of Ncuwied and Co- 
logne in the form of beds, is plastic clay. 

This substance may be regarded as a commixture of the finer 
particles of silex, alumina, and even other earthy ingredients, with 
the addition of iron, and, perhaps, manganese. It is also obserr- 
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ed to pass into sand, aimilar to that which I have described as 
consieting of quartzofie grains and minute scales of mica. 'Die 
colours which it displays are various ; the moet common being 
milk-white, or yellowish. At Mayen, crimson-red variegation? 
are exhibited. 

Concerning the origin of the plastic clay there is perhaps some 
little difficulty. The disintegrated materials brought down by 
the Rhine, the Moselle, and other streams, having been difiuscd 
through a great expanse of waters, grains of quartz would, from 
their gravity, be the first precipitated ; while this precipitation 
would be the greatest in the depressions nearest to the mouths of 
these rivers. Uut more levigated particles, of a siliceous as well 
as of an argillaceous character, would remain longer suspended in' 
the superambient fluid, and would therefore be borne by currents 
to considerable distances, and dispersed through the body of the 
great lacustrine waters. Hence, probably, the thick bed of fine 
clay which has been traced so far as Holland. 

In such particular lacustrine sites, however, as have not been ex- 
posed to the direct force of currents, much argillaceous matter re- 
maining suspended would tranquilly subside, and form the beds 
covering substances before accumulated, or even, as we find at 
Mayen, in the vicinity of Coblentz, constituting an independent 
local deposit of plastic clay. 

The localities in which plastic clay is met with are nume- 
rous, and, owing to the great demand for this substance as an ar- 
ticle of commerce, have been sufficiently well explored. In the 
upper lake of Neuwied, clay. pits have been dug at Drcckenich, a 
league from Gondorf, (whence great quantities of plastic clay are 
exported,) at Uannorhof, Kruft, Frauenkirk, Ettringen, Mesen- 
beim near Andernach, and the Lake of Laach. At the latter 
place plastic clay, some of it of a peach-red colour, may be observ- 
ed in some places to repose upon the sand. 

In the lower basin of Cologne there is also much plastic clay, 
but less pure. It is found near the Siebengebirge of a yellow co- 
lour, and iu various other sites. 

ithly. The Vegetable remains contained in the Sand, Sand- 
stone, or Plastic Clay. 
The inferior beds of the lacustrine deposit of the Lower Rhein- 
land have at length been shown to consist of beds of sand, sur- 
mounted, in a few places only, by a newer sandstone, or by more 
abundant beds of plastic clay. 

That during this deposit a vegetahle creation subsisted, we have 
some few indications. Among the lower beds of sand there are 
occasionally disclosed certain blackish or brownish panicles asso- 
ciated with quartzose grains slightly attrited, which have been 
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judged to be carbonaceous, or, in other words, to have the cha- 
racter of brown coal. 

In the sandstone also vegetable remains have met with conser- 
vatiou. The Siebetigebirge beds inclose pieces of wood-opal and 
semi-opal » foot or more in extent, which often contain in their 
clefts coatings ofstalactitic milk white chalcedony. The silicified 
wood which 1 obtained from this site resembled the interna) struc- 
ture of the coniferous tribe. Other specimens which I procured 
had well-marked impressions upon them of leaves. Such impre^i- 
siona are generally covered over by a yellow hydrous oxide of iron. 

That any large animals lived during this deposit of sand, sand- 
stone, and plastic clay, we have no evident proof whatever to show. 
The scanty vegetation which then subsisted scarcely encourageB 
such an expectation- Professor No^gerath, in a memoir published 
by him, (Das Gebirge in Riieinland IVestphaleit, ^c. Vol, iv. p. 
375,) has stated, that on the surface of the lower bed of sand, in 
a section of the quarry uf Liedberg, the bones of extinct animals 
were found. Hut I have lately been informed that this statement, 
vhich was originally published on the fallible authority of work* 
men, has been found incorrect.* 

Such is the evidence of the scanty vegetation subsisting during 
the dawn of the tertiary epoch, which the deposit of the ancient 
lake of Neuwied likewise confirms. The lignites which at Kreutz- 
kirk and elsewhere form the upper beds of the plastic clay, belong 
to a somewhat later period, to be described in the ensuing chapter. 

In short, it may be generally remarked, that it is at least pre- 
sumptive, that the west of Europe then enjoyed a temperature so 
far exceeding that which at present prevails, as to render it the 
region of Palms. This ia to be inferred from the numerous arbo- 
rescent monocotyledons found in beds of rather a later date be- 
longing to the lower basin of Cologne. In the higher lands of 
Europe it is probable that a diflbrcnt vegetation subsisted, and 
that to the drifting which had then commenced of the conifers of 
Alpine heights, the sihcified wood found in the sandstone of the 
Siebengebirge may be referred. 

5. The Volcanic Eruptions contemporari/ with the sand, sand- 
stone, and plastic clay of Neuwied and Cologne. 
Either immediately previous to, or c<]ntemporary with the very 
commencement of the formation which I have described, was the 
volcanic eruption of the Laacher see, the crater of which was tilled, 
as I have shown, with a deposit of sand and plastic clay. 

■ r gave adiliiional public! 
Bor of Bonn, in a raemoir dd 

in a laie Number of Ur Brewster's Journal ; but 1 hsv 
of the mistake by Professor Ljell. 
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All the other trachytic volcanos which I have described are re- 
ferable to a more advanced Htage of this process of deposition. 
This is shovn in the lower fresh water basin of Cologne, where it 
would appear, that the sandstone of Qucggstein in the Siebenge- 
birge lies beneath strata of tufaceous mud, (named by German 
geolc^ists Trachyte Conglomerate,) indicating that the formation 
of the latter took place at the close of the sandstone deposit of the 
Lower Rheinland. 
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^^ CHAPTER X. 

RETROSPECT OF THE DKPOSITS OF unoWN COAL, WHICH, DUHlfciG 
THE ERUPTIONS OF TRACHYTE AND EAKLIEB BASALT, EX- 
PLATNEU IK THE FOREGOING CHAPTERS, REPLACED SOME OF 
THE FRESH WATER BESS OF AN EARLIER TERTIARY DATE. 

In the present chapter I propose to continue my researches in 
reference to the brown coal, which imparts its name to the whole 
of its associated beds. At the same time it may be added, that 
no tertiary deposit in Europe is perhaps, in its various relations, 
more diflicult to explain. As almost every writer who has taken 
up his pen in tliis inquiry has differed from his predecessor in the 
views which he has adopted of its relative age, it will be easily 
imagined that I have imposed upon myself a task of no little intri- 
cacy. This is indeed my own persuasion, and I have entered upon 
the investigation with a corresponding diffidence. 

Nor ought I to omit mentioning, that in this research I have 
availed myself of the information supplied by various writers. 
Many details have been furnished by Professor Noeggerath of 
Bonn, who, in his office of superintend ant of the mines of that dis- 
trict, has become familiarwith all the localities of the brown coal for- 
mation. Other incidental notices regarding it are to be found in 
the works of Professor Steininger of Treves, and in the system of 
geology published by Pr()fessor Leonhard of Heidelberg. As the 
labours of these several writers are much less known in this coun- 
try than they ought to be, I gladly avail myself of any opportu- 
nity afTbrded me to communicate the valuable information which 
they have imparted, where my own observations may have proved 
deficient. 

I'reparatory to the ensuing description of these brown coal beds, 
may be noticed the increase of vegetation which took place at the 
close of the deposits of sand and clay described in tlie foregoing 
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At tilis time, tlic climate of the Lower Rlieinland must h&ve 
gradually cooled, so as to approach that of the temperate regions 
of the globe. This maybe inferred from the proofs which are 
afforded that the oak, the beech, and other foresc trees of less warm 
climates, were once contemporaneous with the fossil palms of Co- 
logne, which they far exceeded in abundance ; —a circiunstance 
which renders it highly probable that the temperature of this dis- 
trict nearly resembled that of the southern coasts of Italy, or of 
Spain, which can still tolerate the growth of plants of opposite 
regions. Thus, at S. Remo, in the Genoese States, dense plan- 
tations of palms had long subsisted, which were latterly encouraged 
for the sake of the branches required for the papal processions of 
Palm Sunday. And at Murcia, the palms which many ^es ago 
had been particularly noticed by Pliny, continued to be fostered 
for the sake of a similar pious trafiic with Italy, so late as the year 
1775. " We stopped at Elche," says the intelligent Swinburne, 
" a large town belonging to the Duke of Arcos, built on the skirta 
of a wood, or rather forest, of palm-trees, where the dates hanging 
on all sides in clusters of an orange- colour, and the men swinging 
on bass ropes to gather them, formed a very curious and agreeable 
scene. The palms are old and loffy ; their number is said It 
exceed two hundred Ihouaand. Many of the trees have theii 
branches hound up to a point, and covered with mats, to prevent 
the sun and wind from getting to them." 

In the higher lands, however, from which the Rhine derived 
its origin, there is every reason to suppose, as I shall very soon 
show, that a perfectly different vegetation, corresponding to ft 
colder climate, now began to subsist. The description of trees 
which flourished, comprised the Pinua picea, or the Pinua alries, 
the beech, the oak, or the alder. With these, the common heath 
(Erica vulgaris) was contemporary. 

It is also a circumstance of no little interest, that the brown 
coal deposit furnishes us with a date when certain large animals 
were called info existence, which ranged among the ancient foreste 
and swamps of Europe, before its soil was adapted to the resi- 
dence of man. But regarding the particular races which during 
this period existed in the Lower Rhcinland, we are scarcely yet 
furnished with authentic details. Faujas St Fond, on the autho- 
rity of a miner, mentions, tbat in the earthy brown coal of BriiU 
and I-ieblar the remains of a cervus have been found. 

After this general explanation, I propose to consider the action 
of the currents incidental to the tertiary epoch, in their removal 
of the vegetation which has given rise to beds of brown coah 

The remark of M. Boue has beeu before quoted (p. 17), that, 
owing to the difference of climate during the tertiary epoch, the 
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waters poured upon the earth mu6t have been so immense, that the 
debacles of modern lakes and the excavations ot'equaturial rivers can 
convey but a faint idea of their effects. In supposing, then, that 
such inundations must at various intervals have imparted an influ- 
ence most destructive to ibe rapid currents of the Lower Rhein- 
land, it is evident that there would ensue considerable removals of 
the beds already deposited in the lakes of Neuwied and Cologne, 
and that this disturbing cause would more particularly affect the 
upper strata. Thus, at Roisdorf, loose blocks only remain of the 
continuous bed of sandstone which reposed upon the sand, and, at 
Friersdorf, no trace whatever of the same has been left. Nay, in 
some places, the waste appears to have extended to a much greater 
depth ; removing the subjacent sand altogether. 

The immense beds of sand or sandstone thus carried away by 
corroding streams, were in some few sites replaced by other depo- 
sitions. During the retiring of the waters, limited basins were in 
many places formed, favourable to the production of lesser lakes 
or pools, and being filled with waters in which lighter matters were 
suspended, various local deposits became the result. 

'I'he proof that the vegetation of the Lower Rheinland must 
have flourished most during this succession of changes, is, that 
the lowest brown coal beds or lignites in the neighbourhood of 
Cologne may be seen to rest upon the loose sand from which the 
sandstone has either been removed altogether, or appears in the 
form of severed or insulated blocks. This is shown at Roisdorf, 
where, upon the loose sand from which the sandstone has been 
removed, rests bituminous clay ; or at Bruhl, where, under similar 
circumstances, repose powerful clay and brown coal beds. 



Owing to this association of beds of sand, sandtitonc, plastic 
clay, and lignites, the same are conjointly known by the name of 
THK Brown Coat, Formation ; under which title they will in 
future be distinguished. 

The formation of brown coal, including its associated beds, 
may with various interruptions be traced from the basin of Ander- 
nach along the course of the Lower Rhine, where it occurs on 
both sides of the river, particularly near the Siebengebirge, cover- 
ing the declivities of the schistose mountains. Along the ridge 
of hills which extends from Godesberg to Bergheim, it forms 
deep beds, and is then tost in the flat ground of the lower lands, 

These very general circumstances being premised, I shall pro- 
ceed to explain in order, 1«(, the deposit of brown coal in the 
lower lake of Cologne, which replaced the removed beds of an 
older date ; ^<ily, the similar deposit of brown coal which took 
place in the upper lake of Neuwied ; and, 3(//y, the volcanic 
eruptions which were contemporaneous with the brown coal beds. 
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SECTION I- — The bki-osit or Buown Coal in the i.oweb 

I.AKK OF COLOdNE, WHICH RKPLACEW THE REMOVED BEDS OF 
AN OLDER DATE. 

There is reason to suppoKe, that, at this ]^)eriod, while nume- 
rous forest trees, such as the oak, the beeeh, or the pine, began to 
occupy the firmer shores wliich were slowly laid bare, sandy or 
mud-formed tongues of land and islets were developed, in the soft 
materials of which palms lixcdtheirroots, along with an abundance 
of aquatic reeds or sedges, the debris of which may be traced in 
the thick existing beds of earthy brown coal. 

During adventitious periods of inundation, the vegetation which 
had thus taken root would be liable to be submerged beneath the 
materials of the sandy or loomy beds which had been removed ; 
and, more particularly, beneath the beds of plastic clay, which, 
in forming the upper layers of the lacustrine deposits of the Rhine, 
would be the first disturbed ; — while accumulations of drift-woodj 
transported by the rush of inimdaiions, and covered over by re- 
newed earthy deposits, would induce the frequent alternations of 
clay and brown coal beds, which are so observable in the district 
of the Lower Rheinland. 

Two examples of these alternations, on theauthority of Profes- 
sor Steininger, may be quoted, the beds of which are given in a 
descending series. 



At Walwkhbekg, Lieblak, 

AND BflUHL. 

Geriille, (gravel,) 

Brown coal ; 26 to 32 feet thick, 

Potters' clay ; unknown depth, 



At Friesboiif. 

Gerolle, (grave!,) 
Brown coal, 
Potters' clay, 

New brown coal floetn ; not 
worked through at 20 feet. 

But these are not all the circumstances to be kept in view. A 
question is suggested. Why the remains of Coniferie, of the beech, 
the oak, or the elder, are so much more abundant in the brown 
coal beds, than those of arborescent monocotyledons ? 

This question may perhaps meet with the following solution : 
Much of the vegetable matter, indicative of temperate rather 
than of tropical regions, must have been brought down bj the 
Rhine during periodical or occasional floods, from more elevated 
lands, where the temperature must have differed greatly from that 
of the low declivities of the Rheinland; having been deposited 
while the lacustrine waters maintained their high level, after the 
manner of the immense accumulation of drift-wood incidental to 
the embouchures of the great rivers of North America, which ha« 
been transported from the region of the pine to tbnt of the 
the olive. 
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This view will be confirmed by tlie; circumstances under wliich 
many of the fibrous or ligneous brown coal beds are found; while, 
on the other hand, some trees have been disinterred, consisting of 
palms as well as oaks, which show that they must liave flourished 
simultaneously. Thus, at Lieblar, near Cologne, a palm was 
found in an erect position, and, under similar circumstances, the 
dicotyledonous plants of temperate regions have been discovered. 

We must conclude, then, that tlie same floods which, from re- 
mote elevations, differing considerably in temperature, would trans- 
port the spoils of overgrown woodlands, would also undermine the 
densely planted mai^ins of contiguous embouchures ; — or, that the 
swollen Rhine, in its impetuous couTse, would sweep away the 
foundations of much adjacent soil, causing land-slips, or even 
bearing with it numerous floating islands, with multifarious trees 
still clinging in an erect posture to their native soil ; and that 
these, when their further progress was resisted by shoals or any 
other impeding cause, would be mingled with the far imported 
drift-wood of alpine heights. 

A theory of this kind would meet with some support, if it could 
be shown that trees occur mingled indiscriminately in the same 
bed in both a vertical and horizontal position ; the former indica- 
tive of a growth in situ, and the latter of distant transportation. 

An observation to this effect has, indeed, been already made. 
Professor Noeggerath has recorded, that at the Putzberg, near 
Friesdorf, the upper beds consist of variously alternating beds of 
earthy brown coal, bituminous wood, alum earth, and potter's clay, 
in which are found isolated trunks of trees, some of them resem- 
bliog the oak, of enormous thickness, varying from seven even to 
twelve feet in diameter, and destitute of their upper parts, which 
appear as if broken oft' or split. While some of these trees are 
horizontally imbedded, others are found standing upright, and pass- 
ing through all or most of the associated beds of brown coal, alum 
earth, or potters' clay. 

But there are still other effects which would result during this 
process. 

Much of the surface of the sandy or argillaceous deposits, which 
iu their removal had been left exposed, would preseut concavities 
of greater or less depth, which would be filled with the waters 
which reraaiued upon the occasion of their emergence. Into these 
minor lakes or pools, generally formed by depressions made in the 
upper strata of plastic clay or brown coal, the disintegrated mate- 
rialG, derived from the gradual waste of adjoining hills of primary 
schistose strata, appear to have been washed ; and these, mingling 
more or less with the bituminous matter of brown coal beds, or co- 
existing vegetation, or with the earthy particles previously suspend- 
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ed in the waters of theKC small basins, appear to have given rise 
to corresponding strata, wVii«^h arc to be regarded as little more 
than varieties of common shale, generally bituminous. 

German geologiBts have, however, subjected these strata to very 
forced distinctions, as into (a.) Kiebschiefer, adhesive slate ; (6.) 
PolivTBchiefer, polishing slate or Tripoli ; and (c) Papierkohle, 
paper coal. 

(fl.) Kiebschiefer, Adhesive slate, so named from adhering to 
the lip when moist, has been described as of a light yellowish grey, 
greyish white or sniolie-grey colour, thin and slaly in its texture, 
and in its fracture flatly conchoidali easily triturated, and shiver- 
ing readily in the direction of its laminBe. Menilite is sometimes 
inclosed by it in small roundish and flatiish nodules. The analy- 
sis given of adhesive slate is so various that it is not worth stating. 
It must necessarily diOer in different places, according to the ulti- 
mate nature of the substances from which, as a shale, it is derived. 

(6.) Poliersc/iiefei; Polishing slate or Tripoli. — I cannot find 
that this substance differs naatenally from adhesive slate. It ii 
described as of a yellowish or reddish white colour, easily separa- 
ble into thin and slaty laminic, which arc so tender that they may 
be rubbed to a powder by the fingers. The notion of its having 
assumed this condition from the operation of fire, is not on the 
present occasion to be entertained; the effect being more like that 
of dryness or weathering. 

Both the adhesive and polishing slate are described as absorb- 
ing water with avidity, and throwing out air-bubbles. 

(c) Papierkohle, — Papei coal. — This is of a blackish brown 
colour, with a dull, as well as glistening lustre ; divisible into un- 
commonly thin and tender leaves, whence its name of paper-coal. 

All these three substances, viz. adhesive slate, polishing slate, i 
and paper-coal, pass into each other. 

Such is the character of the strata which form the beds inciden- j 
tal to the pristine pools in which they were deposited. While the | 
process was going on, these basins were stored with numerous flsb, j 
frogs and lizards, of species still existing, which are now discover- ^ 
cd interposed and flattened between the folia of the shale which I 
have described. In a quarry near Unkel, I was so fortunate as to 
obtain the impression of an insect about the size of a common bee, 
and resembling an individual of the Hymenopterous, or perhaps 
Dipterous order. 

Plentiful impressions of leaves and trees also appear under simi- 
lar circumstances, which, as well as the beds of brown coal associ- 
ated with the shale, seem of an extraordinary freshness; having 
been apparently derived from the later plants which flourished 
around the margins of these pools. 
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This uccuunt of the associated shale and brown coal beds, meets 
with a good illustration in the following section of a pit near the 
Siebengebirgc, from the surveys of continental geologists. The 
beds are stated in a descending scries : 

Loamy soil containing brown coal. 

Loam strata. 

Brown coal, consisting of the carbonized wood of trees. 

Shale (Adhesive and Polishing slate ;) containing impressions 
of freshwater fish and plants. 

Paper coal, with impressions of (ish and plants. 

Greyish -while potters' clay ; the lowest observed bed. 

The general circumstances connected with the deposit of the 
brown coal beds have at length been described. 

The thickness of these beds is various. One German author 
has afRrmed that they do not exceed 6 or 8 feet i while another, 
who appears more familiarly acquainted with them, mentions beds 
18, 24, 26, or even 32 feet thick. 

Lastly, with the aid of the excellent account of the brown coal 
beds which has been published by Professor Von Leonhard, we 
may glance at their different mineralogical characters. 

This distinguished naturalist divides brown coal into (a.) pitch 
coal, or jet ; (6.) common brown coal ; (c.) bituminous wood or fi- 
broua brown coal ; (d.) moor coal ; (e.) earthy brown coal ; (/,) 
slum earth. 

(a.) Of Pitch-coat, or jet, I shall say little, as its character is 
veil known. It only appears in small layers or nests in the com- 
mon brown coal. 

(6.) The common brown coal, which is the predominating spe- 
cies, appears in beds of great thickness and estent, and is chiefly 
distinguished by the form of wood being only in part recognizable, 
by the texture being only occasionally flbrous, or by the complete 
sraence in it of the welt known fibrous structure of wood. Its 
specific gravity is 1.SS. It is blackish brown and compact. Its 
fracture is earthy, and approaching to the conchoidal, and it has 
■ greasy lustre. In burning, it first gives out a little smoke, but 
afterwards brightens up with a tolerably pure flame, yielding an 
■eh very like that of wood, but more earthy, and containing, some- 
what plentifully, iron and potash. It yields from 45 to 50 per 
cent, of carbon and earthy materiaU, and 55 of volatile matter ; 
leaving, after being consumed, from six to eighteen parts of a re- 
adue. 

(c.) Bituminous Wood, or Fibrous Brown Coal This sub- 
stance marks the first degree of change from an organic to an in- 
organic substance, in which the history of brown coal is to be read. 
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Il is of a blackish bruwn colour, showing distinct Hbres of wood. 
The bark and annual rings are nut unfrcqucntly distinguisliable. 
Tile stem, branches, or pieces of the roots are in general flatly 
pressed. The plants to which these remains are referable have 
been already noticed. Beech, oak, the fir conee of the PJnwspicea, 
and more rarely of the Pimm ahies, also Sumach, (Schwartzholz) 
and birch. There is also often found In the same bed with the 
lignites, innumerable seeds of the Erica vulgaris, and even the 
remains of earth-beetles. 

The bituminous wood is susceptible of some few modifications. 
At the Piizbcrg near Friesdorf it contains a more or less plentiful 
diffusion of particles of clay ironstone, and, in the same place, a 
substance like leafy anthracite appears in dark coloured layers. 
It has also been found, though elsewhere, penetrated by sulphur, 

(d.) Moor-coal, (Moorkohle.) Specific gravity 1.2 to 1.3 ; co- 
lour between pitch-black and blackish- brown ; compact ; fracture 
even ; lustre dull or glimmering. This substance has been con- 
sidered as a decomposed brown coal without any ligneous structure. 
But its character is best recognized by regarding it as composed 
of reeds and swampy plants. 

(e.) Earthy Brown Coal. — This has been described as nothing 
more than a common brown coal, decomposed to a higher degree 
than moor -coal ; to which belongs the Cologne umber, or Cologne 
earth. It has also been regarded as a bituminous substance con. 
sisting of destroyed vegetables, such as seeds, and leaves, and 
stalks of swamp-plants, and rinds of the branches of trees. 

The earthy brown coal is remarkable for containing the trunks 
or stems of bituminous wood, and, according to M. Faujas, the 
remains of Cervi and other animals. 

Both the moor and earthy brown coal occur in beds of great 
thickness and extent, only yielding in this respect to the common 
brown coal. 

(/.) Alum Earth (Alaunerde.) — This is nothing more than a 
clay, (rich in the alum which it yields,) through which much bi- 
tuminous matter is diftiised. Or, rather, it is a clay with which ve- 
getable matters have been mixed. 

German geologists have also enumerated other varieties of brown 
coal, as tlie Bast-coal, consisting of the twisted rinds of pines and 
alders, and the needle-coal, so named from the needle-like forms, 
which, in its caprice of structnre, it occasionally assumes. But as it 
is doubtful if these exist in the Lower Rheinland, and as the dis- 
tinction is at best a subordinate one, I shall pass them over. 

Finally, regarding the plants of tropical regions found in the 
brown coal beds, geologists have at various times supplied us with 
a list of such as have been entombed, to many of which it has been 
found rather difUciilt to assign a correct place in the vegetable 
kingdom. The list of thcni which I have collected is as follows 
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■Cocas Faujasii, found at Licblai in the Cologne district ; Car- 
_ olithea Aref-wformis, C. cocoiformis, Cologne district ; C. amyg- 
daleefurmis, C. jyisifbrmis, C. pnmarius, C. lenlicularis, Osberg, 
not far from Erpel ; Endogenilea ? bacillaris, Cologne district. 

Section II, — The deposit of Bhown Coal which took I'Lace 

^ IN THE UPPER FKESH WATER SASIN OF NkDWIED. 

B- The general relations of the brown coal beds of the upper lake 
*f Neuwied would be imperfectly understood, were it not for the 

' ample details afforded by those of the lower lake of Cologne. In 
the case of the former, beds of sand and plastic clay arc sufficiently 
well developed, while those of brown coal are far less numerous. 
Alum earth is observable at Kreutzkirk, which, as I have explain- 
ed, is nothing more than a clay, (rich in the alum yielded by it,) 
with which the bituminous matter of vegetables is intermixed. 
That which I examined at Kreutzkirk was of a bluish, or of a 
brownish colour. Brown coal is also said to be obtained at Em- 
mendorf and at Ehrenbrcitstein. I have also been lately apprized 
that in a valley north of the Perlenkopf, and running parallel with 
the Briihl, a bed of lignite l^ toise in thickness has been observ- 
ed. Near Eerapenich I found some fragments of paper coal, the 
relation of which I could not discover. 

Kegarding the circumstances under which this deposit of brown 
coal took place, Httle need be said after the ample explanation 
which has been given of the origin of the lignites of Cologne. 

Section III. — The Volcanic Eruptions which webe lon- 

TEMI'OBANEOL'S WITH BroWSI CoaL Beds. 

With the exception of the very early volcano of Laach, all the 
trachytic eruptions and craters whicb have been described, as well 
as the tufaceous mud which has been accumulated wiihin such 
trachytic basins, (examples of these being afforded in the vulcanos 
of Kieden, Fusel, Wehr, and others,) appear to have taken place 
at the commencement of the brown coal deposit. But it ought to 
be added, that this inference is rather to be collected from obser- 
vations made in the basin of Cologne than in that of Neuwied. 
Thus, at the Ofenkulerberg, beds of trachyte conglomerate contain 
a layer of altered leaves and other remains of plants ; and at the 
Langenberge, altered wood may be found under similar circum- 
stances. At Geistinger, where twelve or more thin layers of sphae- 
rosiderite * are alternated with clayey beds, chiefly derived from 

♦ The formation of layers of splireroiWerile is rather an inlwestins one. 
Professor Noeggerath has remarked, that although spherical and kidney-shaped 
nodules of spliterosiderite or carbonate of ircn, Ihim an inch to a tboC in diame- 
ter, have been found in on isolated form iti most of the cloy beds of the brown 
coal formation, whole beds of this iroualone have not before betn described. 

Tlie colour of the splieeroaidetite is yellowish grey. Ii )e compact, and of 
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deeomfiu^ed trachyte, the whule is surmouoted by slaty brovn coal 
and paper coal ; the latter containing impressiuns of leaves and of 
fish. — (See Noeggerath's Rheinland Wnatpkalien, Vol, iv. p. 383, 
&€. and Steininger's Memoirs, for farther details.) 

The earlier eruptions of basalt which took place in the Rhine 
district appear to have been contemporary with the upper rather 
than with the lower beds of brown coal; for at Utweiler a flow 
rests upon the same, the substance of which has been converted 
into a sort of pitch-coal or jet. To this period may be also refer- 
red the basalts of Ilieden, of the Nurburgh, of the High Acht, 
and others, with perhaps the exception of the basalt slags of the 
crater of Boos, which may be of a still later date. 



CHAPTER XI. 



THK ELF.VATION WHICH, AT THE CLOSK OF THE BHOWN COAL 
llEroSIT, CERTAIN MDUNTAIKS OF THE LOWEU BUBINLANI) 
UNDERWENT. 

Tiiic period is at length arrived when the associated beds of 
sand, sandstone, plastic clay, and lignites, which have been de- 
scribed, had attained their greatest thickness. 

At this crisis some extraordinary convulsion appears to have 
taken place, by which the Lower Rheinland underwent some little 
alteration in its level. Whether this event was coincident with a 
distant and more extended paroxysm which the rocks of Europe 
sustained, such, for instance, as that which is referred by M. £lie 
dc Beaumont to his tenth system of elevation, or that of the islands 
of Corsica and Sardinia, in which he has supposed that the Vos- 
ges and the Hundsruck might have participated, remains yet to 
be determined. 

In the Lower Rheinland, evidence is afforded of some slighter 
elevation which the chains of the Hundsruck, the Taunua, and 
the Eifel experienced ; but that this convulsion may be traced 

a flul concboiddl Jrncture, of a dull aspect, and having a specific gravity of 
3.566. When fresh quarrifd, it showB faint coloured Etripes or streaks pa- 
rallel to llie siratificatioD, but whicb, by the action of tbe air, cocne sharply 
out, and acquire i reddiali brown hue, giTing the beds a banded appearaDCti 
like that of libbancl jaspi^r. I'he unalysiu is cjtbonic acid, S3.S31 ; oxf du- 
lated iron, 53.13S; Eiliceous earlli, 5.676; argillaceous, magneejan, and cal- 
careous matters with vcpetablc remains, 9.965. Total 100 parts. 

Near the Sicbeiij^birge, from 1 1 to 13 beds of this substance, from a few 
inches to about a foot in thickness, have been worked. Tliey arc allernateil 
with strata of clay as wdl as of volcanic lufa. 
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to any grander operation which uffected the countries of Europe, 
we are at present only permitted to conjecture. 

The elevation of the chains of the Uundsruck, the 'I' annus, and 
the Eifel, which then afforded the chief Eources to the streams that 
originally ted the lakes of Neuwied and Cologne, is to be inferred 
from two traceable events : — The first of these is the accumulation 
of loose pebbles which covered the lacustrine deposits of the Lower 
Rheiuland, while the second, a subsequent one, is the drainage 
that ensued of its fresh water lakes. 

In the present chapter, I shall confine myi^elf to an iuvestiga- 
don of the first of these effects. 

The ACCDHtlLATIO^J OF LOOSE FebBLES SCUMOtTNTING THE LA- 
CCSTBTNE DEPOSITS OF THE LoWEH RhEINLAND. 

The effects which would arise from even a slight elevation of the 
high land, whence the lakes of the I^owcr Rhine, previous to the 
apeaiogof the Lochof Bingen, drew their great sources of supply, 
is sufficiently evident. Subsidiary streams, now flowing down 
more inclined channels, would sweep before them with resistless im- 
petuosity all loose and detached pebbles or boulders, which, being 
eventually collected in the common channels of the Rhine and the 
Moselle, would be strewed over the lacustrine deposits of the lakes 
of Neuwied and Cologne, forming an upper bed. 

These general circumstances being premised, we are directed 
by them to investigate such accumulations of erratic pebbles and 
boulders as may be found overtopping the lacustrine deposits of 
the Lower Hheinland. 

A loose pebbly bed, named Kiesel Gerolle, which only in cer- 
tain places may be observed to surmount the sand or sandstone, 
has hitherto met with little attention hy German geologists, pro- 
bably owing to its obscure relations. 

The origin of the quartz, of which this pebbly mass is composed, 
cannot be very difficult to discover. The estensive district whence 
it is derived consists of clay-slate, traversed in some places very ex- 
tensively by veins of quartz.* Their accumulation, however, in 
a rounded form, to the exclusion of rolled fragments of clay-slate 
or gneiss, may not be so easy of explanation. I would, however, 
attempt it after the following manner : — 

It has been shown, that after fragments of clay-slate or gneiss 
had been detached hy the action of waters, the proneness of their 

* Tlius, on the Boulli of tbe Moselle, vdns of quartz ore very luiraerouH. 
M. Sleininger Epeaks of three beds as eacli amounting to a falliora in tbick- 
ness. At Wiesbiden, according to the same author, gneiss is traversed bj 
quartz ; ami at Drees, soulh-weat of WittlicU, a large containeil maw ia re- 
cognized by the name of the Frau Wertelsiein. In the district from Coblenz 
to Binf-cn (here ia much bornfel in the rock, — a substance neatly allied tt 
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inatcriuls tu decompositiun would render the substance of them lia- 
ble to a speedy proeesa of disintegration. Very diiFerent, however, 
nould be the fate of detached portioiia of quartz, which, from their 
chemical nature, would be enabled to resist the decompositiou, 
which isoBBiduougly dooming to comminution and distant transpor- 
tation the matrix of clay-slate or gneiss from which they might 
have been detached. Accordingly, as iragments of quartz incur 
little loss of substance except from attrition, the amount of rounded 
pebbles of this rock with which the surface of any district might have 
been strewed over, necessarily becomes the most faithful chrono- 
meter of the great antiquity of its unremitting waste. These 
rolled and worn down fragments have survived a disintegrating 
process capable of reducing the argillaceous schist they once tra- 
versed in the form of veins to the comminuted state of sand and 
clay, whence we can readily understand, how to a certain extent 
the lighter suspended matters with which rivers are fraught, would 
become diffused through the wide expanse of the basins through 
which they flowed, while larger pebbles or boulders would not travel 
far from the course of these streams, but would remain to indicate 
their ancient route. 

These principles are illustrated in an ancient pebbly bed of 
Eiesel GeroUe observable in the basin of Neuwied, which is 
of interest in showing the altitude to which the deposit brought 
down by the Moselle had attained, when the lacustrine waters 
into which they flowed were maintaining theiv high level. Thus, 
for instance, high up the hill of the Carmelenberg, below the out- 
jutting volcanic peak with which it is capped, there is displayed a 
bed of Kiesel Gerolle, or attrited fragments of quartz of a fine white 
colour, and coated over by a ferruginous clay. Judging from this, 
as well as from other elevations which the lacustrine deposit of 
Neuwied displays, there is evidence that the waters of this upper 
lake had attained a height of nearly SOU feet above the present 
level of the Rhine at Coblcnz, or of 1000 feet above the level of 
the sea. 

These rolled fragments had been evidently transported by the 
streams of the Moselle which had emptied themselves into the 
lake of Neuwied, having been deposited at the embouchure of the 
river, where the force of transporting torrents would begin to meet 
with resistance from opposing currents referable to the confluence of 
the rival stream of the Rhine, and to be consequently divested of 
much of their force. But as they would continue to be exposed to 
the abrading action of the Moselle, they would still undergo a dimi- 
nution of size, though a more gradual one, which would continue 
until much of their substance had disappeared, or hail been diffrised 
through lacustrine waters. At length, however, as a drainage 
of the lake appears to have ensued, this accumulation of pebbles 
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would be left as a permanent memorial of the commencing de- 
crease of level sustained by the waters. 

Similar beds of Kiesel GeroUe have been likewise observed in 
the lower basin of Cologne, where ihcy have been probably depo- 
sited under similar circumstances. It does not, however, appear 
that they are found at the same elevation as at the upper lake of 
Neuwied. They are said to occur upon the Petersberg, one of the 
Siebeagebirgc groupe, and on both sides of the Rhine. But it 
is stated that this deposit does not exceed the height of 600 feet. 
At Liedberg, in the circle of Gladbach, an interesting assem- 
blage of quartz pebbles is observable, which at a much lower level 
surmounts a series of beds of sand and sandstone ; the hill being 
said to rise to no more than 1 20 to 130 feet above the level of the 
surrounding plain. 

This series of beds is particularly important, in showing the 
general relations of the sand and saLidstone, having been noticed 
on a former occasion, (see page 78.) The surmounting bed of 
Kiesel GeroUe is described by M. Noeggerath, as mixed with 
coarse yellow aand, and at the foot of the hill with loam. Its 
depth is stated at 10 to 35 feet. 

But this remarkable accumulation of quartz pebbles, the size of 

which appears to have been often diminished in proportion to 

the distance of their transportation, has met with the most detailed 

description by M, Faujaa St Fond. In his observations on a bed 

of brown coal, thirty feet thick or more, occurring at Briihl, near 

Bonn, he states, that it was covered with a bed, twelve feet in me- 

fc fitim thickness, consisting of rounded quartz pebbles, the largest 

Kilf which were but of the size of an egg. He describes the peb- 

VHes as being variously white, opaque, or even of a tarnished grey 

' ftr yellow colour ; that they contained among them large brown 

or reddish jaspers, some of which were coloured as with lees of 

wine ; and that intermingled with these pebbles was some little 

sand and clay. 

In Lieblar, the same geologist found a bed of nearly a similar 
character, containing pebbles of quartz of a milky-white or grey- 
ish-wbite colour, with common jaspers, among which were con- 
fusedly interspersed, though in sparing quantity, fragments weigh- 
ing from 60 to 80 lbs. but which equally had their worn and 
rounded angles. — (Museum d'Histoire Naturelle, i. 456, &c.J 

Such were the effects of the convulsion which elevated the 
Hundsruck, the Taunus, and the Eifel. Subsidiary streams, in 
flowing down channels of increased inclination, must have swept 
before them all loose and detached pebbles or boulders. The de- 
bris was eventually collected in the common channels of the Rhine 
and the Moselle, and was strewed over the deposits of the lakes of 
Neuwied and Cologne, 
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In the hifitory of the extraordinary geological changes which 
the basin of Neuwied, in common with that of Cologne, has expe- 
rienced, we have at length arrived at a period which must be re- 
garded as approaching the close of the tertiary epoch. This period, 
marked by the incipient drainage of the Rhenish lakes, is most pro- 
bably that which identities itself with the dale of such tertiary 
formations as M. do Beaumont has included in his later series. 
Of these, are such deposits as in the north of Europe are familiar 
to most geologists under the names of the Gres dc Ton tain ebleau, 
the upper fresh water formations of Paris and the Isle of Wight, 
or the Fahluns of Touraine. 

Many igneous erupiiona in the basin of Neuwied demand in- 
vestigation, which identify themselves with this more recent 
period, when, owing to the incipient and progressive drainage 
which the lake was undergoing, submerged dcpoiits producing 
beds of brown coal had entirely ceased. This diminution in the 
level of the waters of the basin of Neuwied, occasioned by the gra- 
dual wearing down of the barrier of Andernach, will be rendered 
manifest when we treat of the volcanos which have appeared upon 
its margin. 

Keeping then carefully in view the very accurate chronometer 
afforded by the varying state of drainage displayed by the basin 
of Neuwied, we may now proceed to investigate volcanic eruptions 
of a later period. But, as it will be impossible during this inquiry 
to assign in every instance to a volcano a comparative age, I shall, 
for the sake of greater convenience, groupe together such eruptions 
as are entitled to be associated, as well for their nearly contempo- 
raneous date, as for their mutual state of local contiguity. 

In the volcanos which follow, we shall find that trachytic erup- 
tions had ceased ; and that the later basalts which were ejected 
have, with few exceptions, diflercd from those of a prior period in 
the less compact, or in the scorified and cellular aspect which they 
have assumed. This fact, indicative of the greater intensity or 
longer continuance of volcanic heat, points to a process which may 
be still going on in the unknown and deep laboratory of the focus 
of internal fires. 

The loose matter ejected is variously composed of basaltic 
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blocks ;^-or of portions of primary rocks torn from the walla of 
volcanic vents ; — or of scoriated fragments resembling those of fur- 
naces ; — or of fragments of subordinate dimensions, approaching 
in their volume to that of gravel, to which the name of rapilli ia 
given ; — or of black volcanic sand often resembling grains of gun- 
powder ; — or of still finer particles in a pulverulent and decom- 
posed form, which, from their appearance of having sustained an 
extreme degree of heat, have acquired the name of ashes. 

The tendency of the volcanos of the basin of Neuwied to form 
themselves into connected systems, or chains, which have a com- 
mon direction from north-west to south-east, has been before re- 
marked. (See page J4.) Not only have the earlier eruptions of 
trachyte and basalt observed this direction, but likewise those of 
a later date. This is shown in the general map by tracing a 
groupe which extends from the nortiierly heights of Kempenich, 
in a south-easterly direction, along the banks of the Nette to the 
lava flows near Mayen, or another parallel lino of them which is 
continued from the northerly banks of the Uriihl to the vicinity 
of the Carmelenberg. 

It is no objection to the view which is entertained, that al- 
though these several volcanos have had a tendency to burst forth 
in one common line of direction, they should not have been ex- 
actly contemporaneous. If any have occurred of comparatively 
a later date, such more recent ones only afiurd a presumption 
that the conditions under which they were developed had long 
before subsisted; — which predisposing circumstances must be re- 
ferred to the fissures that in some prior convulsive elevation of 
the land had observed a common and parallel direction. Through 
these fractured clefts, gaseous and incandescent products, in boil- 
ing up from focal depths, appear at various intervals to have ef- 
fected their escape. 

These general circumstances having been premised, I shall 
now proceed to notice such volcanos of the lake of Neuwied, 
as appear to have had their date about the time when the moun- 
tains of the Lower Rheinland were undergoing a slight elevation. 

In the lower lake of Cologne geologists have remarked, that 
basalt blacks are found in the Kicsel Geriille which covers the 
brown coal formation. 

In the upper lake of Neuwied exactly similar evidence is scarcely 
aflbrdod. When, however, we observe that volcanos of comparative- 
ly a later origin had evidently broken out during a period when the 
waters were maintaining their highest level, we are entitled to 
suppose that they were contemporaneous, or very nearly so, with 
B convulsion which was immediately succeeded, as will be shown 
in a future chapter, by a drainage of the tertiary lakes of the 
Lower Rheinland. 
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The volcaiius to wliicli I jilhide appear of nearly the same geo- . 
logical character as that of the crater of Boos, which was the last 
volcano I described, (page T4,) and which I have been inclined 
to think was contemporaneous, or nearly so, with some such newer 
convulsion as we have been investigating, with which the Lower 
Kheinland was affected. To tliis common date I would accord- 
ingly refer the volcanic eruptions north of the Btreamof the Briihl. 

These will be described in the present chapter. 

The Volcanic Eriiptio>js north ov the Stream of the 
Brijhi.. 
The volcanos which are comprehended under this title, appear 
to the north of that greater extent of the course of the Briihl, 
which we trace from Uahnenbach to Burg Bruhl, or to the west 
of that remaining portion of it, which, in diverging at nearly right 
angles, meets the Rhine near the town of Briihl. 

They are probably contemporary, as I have before remarked, 
with the crater of Boos. 

When these volcanos broke out, that part of the Rhine, which 
is intermediate to the gorge of Andemach and the present site of 
the Unkel, had apparently suffered little diminution of level ; but 
whether this continued state was not in part owing to the protru- 
sion of 8 considerable dike of columnar basalt across the Rhine, 
near Unkel, it is difficult to Bay. A damming up of the interme- 
diate space must have ensued, by which the lateral valley of the 
Pfingstbach, parallel to that of the Briihl, would continue to be 
filled with a tertiary deposit of sand, clay, and brown coal. Con- 
setjuenlly, we do not find the lava which was given out seeing 
the depths of the Pfingstbacli, but flowing along its present high 
bank, where it may be detected covering the remains of a fluviatile 
deposit, which at the time bad nearly filled this ravine. The 
drainage of the valley of the Briihl must also of necessity have 
been no less incomplete, though a proof of its exact state at the 
time is not so satisfactorily afforded as in the case of the Pfingst- 
bach. 

The high ridge on which the volcanos north of the Bruhl are 
situated, affords some suspicions that it must have greatly parti- 
cipated in the convulsions which were then going on in the Lower 
Rheinland. About half a league to the west of the Bausenberg, 
there is a very small circular lake, the Roddermaar, to be seen on 
the summit of the ridge, which has been by one geologist consi- 
dered as a crater maar, while this opinion is discouraged by Stein- 
inger, who found no volcanic products to confirm the suspicion. 
It appears to me, however, to have been a circular fissure, indu- 
ced during a forcible elevation of the soil, which had served as a 
medium for the liberation of aeriform fluids. 
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The extinct volcanos eituated on this ridge are those of the 
Bauaenberg, the Hersehenberg, the Leileskopf, and the Steinberg. 

^1^ lat. The Bausenberg. 

HRrhis is a crater which appears to tlie east of the Uoddermaar. 

^~The materials which during the violent explosion of aeriform 
fluids have been projected, besides consisting of cinders and 
dark- coloured sand, include fragments of altered basalt, of a po- 
rous and seoriaceous character, and of a very dark reddish or 
brownish black colour, which contain fine distinct crystals of 
augite, and along with these titaniferous iron. There is much 
felspar contained in the basalt, which, on decomposition, shews a 
whitish complexion. These larger, fragments are accompanied 
by portions of the rocks through which volcanic products have 
forced their escape ; — among these is mica slate. 

The summit edge of the crater walls, which appears composed 
of scorified basalt blocks, is very narrow, while the descent from 
it into the interior, now greatly concealed by the foliage of a thick 
wood, is abrupt and precipitate. 

The crater of the Bau:ienberg, whfcii viewed from the east as 
we ascend the stream of the Briihl from Burg Brtihl, assumes the 
form of a cone. But, in observing it from a contrary direction, 
we find that a third pan_or more of its north- westerly extremity 
has been destroyed. 

This break is supposed to have been occasioned by the issuing 
of a lava stream, which, having boiled up from the vent of the 
crater, has afterwards flowed in a north-easterly direction. But I 
am not quite certain, owing to the very covered state of the ground, 
if this origin is correctly stated, and if the lava has not rather pro- 
ceeded from a point exterior to the crater. 

This flow, remarkable for the irregularity of its surface, consists 
of basalt containing augite, showing, in its porosity and degree of 
Ecoiification, some little of the action of fire. It seems to have 
taken a direction towards the valley of the Pfingslbach, which, as 
I have observed, was then undrained, and filled with a lacustrine 
deposit. In tracing this flow, which has been computed at a league 
in length and the eighth of a league in breadth, it may be observed 
on the east of this valley, near Gonncrsdorf, where the ravine is 
deeper, to repose upon the remains of a loamy sandy mass, while, 
on the west, it is hemmed in by a ridge of clay-slate. Near Gon- 
ncrsdorf, where the valley becomes deeper, it may be found upon 
clay-slate.* 

* Mr Steininger obeervds, that in (he loamy, sandy mass, called at Ander- 
uach Brilx, are many garden snaik of the Helix species, and many of that of 
Lyroneu*. The snail shells are partly newj the gnrilyn snails partly show 
ihnr red stripes. TIilb observation I did not verify, as, indeed, my examina< 
tion of the flow was rather imperfect on account of this as well as the other 
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2diy, The Hersvhenlerg. 

Basaltic m&terialB, variously altered by fire, such as fiae black 
sand occasionally agglutinated as if by heat, scoriated fragmenta 
of the magnitude of gravel, which bear the name of rapilli, toge- 
ther with Urger fragments of slag, appear to have contributed to 
the formation of the walls of this crater. The cinders assume va- 
rious colours, as brown, blackish brown, green, yellow or yellowish 
brown. The latter in decomposing often acquire a whitish coat- 
ing. Among these various substances we find folia of mica inter- 
spersed. 

The materials of the crater wall are in several places united by 
the aid of their lighter particles, and occasionally by a calcareous 
cement, so as to assume a conglomerate or stratiiied form- These 
strata are again alternated by layers of agglutinated volcanic sand, 
which dip 1 6° to 24°, or even more, in various directions, to the 
north, north by west, south-east, Sic. 

It is not improbable that this crater might for a short time have 
existed in the form of a crater lake, whence probably the derivation 
of the calcareous matter which has occasionally served as a cement 
to the volcanic sand, cinders, &c. A sort of " calc conglomerate" 
is said to occur on the southerly declivity of the Herschenberg, 
at a spot called the Altar-stein, which I had not an opportunity 
of seeing. 

The crater, in its present form, shows comparatively little of a 
ruin. A small part of the wall has sunk in on the east, or rather 
north-cast side, but, when viewed from a contrary position, the 
crater appears nearly entire. 

Mly, The Leileskopf. 

The Leileskopf is situated near the high bank of the channel 
of the Briihl. It shows at present nothing more than the trifling 
remains of a crater. 

The products given out by this volcano were scoriated blocks 
of basalt, rapilli, and ashes, of which the crater walls seem to have 
been composed. 

The destruction of this crater may with a little plausibihty be 
referred to some rise of waters, which might have followed the dam- 
ming up of tlie Rhine by the protrusion of the basaltic dike of 
Unkel. Accordingly, we find tufaceous strata composed of black 
cinereous particles and argillaceous matter of a fluviatile origin, 
while nodules of ferruginous clay of fantastic forms, known by 
the name of Ludi Helmontii, indicate the disturbanccor removal of. 
the argillaceous beds, of which these reHcs may be considered aS 
memorials. 
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4<My, The Steinberg, and smaUer BaaaiHc Eruptions near U. 

This hill is situat^ to die west of the village of Nieder Lut- 
dngen. The basis of it consists of day-slate or grauwacke slate. 
Tboiigh these strata a protmsion has taken place, which appears 
IS a basalt head. There are also indications of a flow of lava, 
which must have occurred when the valley was choked up ; — but, 
owing to the steepness of its present banks, the examination is 
JBfficolt. 

The eruption appears in the form of high basaltic columns of a 
Unish-gray colour, and of a very compact texture, in which zeolite 
msy be traced. None of the rock seems slagged. Indeed, from 
tins circumstance, it has rather an older appearance. 

. Near this basalt head, a little to the south-east of it, two other 
eruptions, though very insignificant ones, of compact basalt, may 
be traced. They appear in the form of small knolls elevated a 
few yards only above the rocks through which they have been 
potruded. 



These, with the crater of Boos, are all the volcanos of the basin 
of Neuwied, which, as far as I have been able to satisfy myself, 
are referable to the period when certain mountains of the Lower 
Rheinland were undergoing a slight elevation ; — having described 
vhich, I shall proceed to notice other important changes that were 
going on as a result of this extraordinary convulsion. 



CHAPTER XIII. 



TH£ DUAINA6E, OR DIMINUTION OF LEVEL, WHICH THE LAKES 
OF NEUWIED AND COLOGNE BEGAN TO UNDERGO. 

It was remarked, (page 91,) that the elevation of the chains of 
the Hundsruck, the Taunus and the Eifel, which then afforded 
the chief sources to the streams that originally fed the lakes of 
Neuwied and Cologne, was to be inferred from two traceacble events ; 
—the first of these being the accumulation of loose pebbles which 
covered the lacustrine deposits of the Lower Rheinland ; — while 
the latter, a subsequent one, was the drainage which ensued of its 
fresh-water lakes. 

In the present chapter the later result will be investigated. 

Two circumstances may be conceived of as having contributed 
to, or accelerated the drainage of the lakes of Neuwied and Cologne. 




INCIPIENT DRAINAGE OF THE LAKES, &C. 

"I'lip first of thcKe might refer to the supposed internal convul- 
eions which the basins of Neuwied and Cologne would most pro- 
bably have sustained in common with the mountains of the Uundg- 
ruck, theTaunus and theEifel, by which their respective barriers 
would undergo a fracture or derangement favouring the escape of 
a large body of waters. 

That some dislocation or change of level was experienced upon 
this occasion by the strata of the basiu of Neuwied, we are led to 
suspect by a few phenomena, which, however, arc scarcely decisive, 
as it remains to be shown whether the same are not in part attri- 
butable to a much later convulsion in the Lower Hheinland. 

One of these indications is the high inclination of the lacustrine 
strata of the basin of Neuwied exposed in a section upon the road 
side near Obermennig, (bearing south 70° west from the village,) 
upon which the much newer lava of Mennig rests. These strata 
will be found to have an inclination of 23° to the north north-east. 
M- De Wyck has noticed, that thetufaceous strata situated be- 
tween the north of the Laachersee and its bounding slate hills, 
especially in the defile from Eloster Laach to Wehr, dip to the 
north, which, as he adds, can only be explained by a later change 
in the superficial beds produced by an earthquake. 

At the Kirchbcrg near Andcrnach, the strata of fine lacustrine 
sand upon which a much later diluvial bed of Loess reposes, exhi- 
bit a remarkable dip of 20° to the north north-west. 

These several derangements of the newer strata of the basin of 
Neuwied may he presumed to indicate subsidences which were coin- 
cident with more southerly and distant processes of elevation ; and 
it is not improbable that similar phenomena may be detected in 
the lower lake of Cologne. 

Nor is it unlikely that the internal convulsions sustained by the 
Rhenish fresh water basins might have caused such fractures in 
their respective barriers as to have in no little degree contributed 
to the process of lacustrine drainage which was then commencing. 
But that such a derangement was the sole cause of the effect prt)- 
duced, I am most unwilling to allow. The chief circumstance 
occasioning it, must be rather sought for in the increased elevation 
of the hills whence the Lower Rhine and the Moselle have derived 
their source. 

Keeping then in view this increased elevation, and the compa- 
ratively reduced level of the basins of Neuwied and Cologne, which 
received their waters from the mountainous ranges of the Hunds- 
ruck, the Taunus, and the Eifel, to which an accession of height 
had been thus imparted, it will be easy, without even inviting to 
ur aid any other circumstance whatever, to estimate the effects 
hich must have followed. 
The increased rapidity and force which a greater declivity or 
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angle of inclination would impart to the descent of the streamy tliat 
fed the basins of Neuwied and Cologne, appears to have been so 
intense, as to have caused a rush af waters, which has gradually 
succeeded in wearing down their respective barriers. 

It may be shown that the drainage of the lower basin of Co- 
logne was a more rapid process than that of the upper one of 
Neuwied, This can excite no surprise. In any series of moun- 
tain lakes communicating with each other, the volume of water 
itriving to etFect its escape would of course increase during the 
prugress of its descent. It is evident then, that, cateria paribus, 
the lowest barrier would the soonest yield to the increasing accu- 
mulation of waters. 

But this conclusion proceeds upon the assumption, that the 
materials of each barrier must have afforded equal resistance to 
the press of waters attempting their discharge. It may, however, 
be remarked, that the greater rapidity of drainage induced might 
liave been in no little degree connected with the more yielding 
nature of the materials which constituted the barrier of the lower 
lake. It was observed (page 20,) that not far from Dusseldorf 
there were traces of elevated coal measures, which were originally 
deposited at the foot of the clay-slate hills, and which, most pro- 
hably, at the commencement of the tertiary period, formed a con- 
tinuous zone with similar strata near Aixla-Chapellc or Liege; 
and that there occurred a little to the north or north-east of Dus- 
Beldorf, traces of the green sand or chalk formation, once, perhaps 
continuous with the beds of the same description which occur 
near Maestricht. Now it is almost unnecessary to add, that ma- 
terials of sandstone, and particularly of green sand, would yield 
much sooner to the overflows of the lake, than would the barrier 
of clay-slate by which the waters of the upper basin of Neuwied 
were confined. 

The subsequent and immediate state which was induced in the 
buin of Cologne, when its barrier yielded to the impetuosity of 
diluvial torrents, has scarcely been ascertained- M. Boue, from 
his observaLions on certain marls at the foot of the Harz near 
Gladbach and Bansberg, which, I am sorry to add, escaped my 
notice, supposes that the Cologne basin admitted into it ihe waters 
af the ocean, and became a marine gulf. In corroboration of this 
view, he cites the following marine shells as having been found 
in the marls: the Patelhtes primigenus; the Helicites delphinu- 
loides et hehcinseformis; the Buccinites arculatus and subcos ta- 
lus; the Muricites turbinatus; the Buccardites abbreviatus; and 
the Terebratulites planitiatus. With much deference, however, to 
this geologist, for whose observations I always entertain the great- 
est esteem, 1 am still suspicious that some of the shells enume- 
rated by him migli t have belonged to nauch older formations, among 
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which, indeed, their names are found in geolopcal syBtems. In 
this caae tbey would be the :result of disintegrated strata of an 
earlier character. • 

But it is not necessary to prolong these details to a greater ex- 
tent. A process of drainage had commenced, whereby a consider- 
able waste or removal was taking place in the beds of sand, sand- 
stone, plastic clay, and biown coal, successively deposited. The 
currents of the various rivers described, in their obligation to un- 
dermine for themselves channels at a reduced level, would trans- 
port to the distant ocean most of the loose sand or sandstone which 
they had deposited. Being also liable to be acted upon by the 
periodical or extraordinary inundations to which all large rivere 
arc subject, considerable removals of the beds would, from this 
cause also, ensue. 



CHAPTER XIV. 

THK LONG INTERVAL OF COMPLETE, OB NE&SLY COMPLETE, 
IHUDNITT FROM VOLCANIC EHOPTIONS, WHICH XHP- BASIN OP 
NEIIWIED ENJOYED, AND ITS ADVANCED STATE OF DRAINAG]);. 

In the sequence of geological phenomena which we are employ- 
ed in investigating, it has been observed that they range them* 
selves in an order of time into two series. 

In the first of these, we find that the fresh water basins of the 
Lower Rhine were gradually filled with a lacustrine deposit of 
sand, sandstone, clay, and lignites. This was the period charac- 
terized by the eruption of trachytes and early basalts. 

In the second, and ensuing series of phenomena, which we are 
only beginning to trace, we have done little more than notice the 
convulsion by «hich the mountains of the Hundsruck, the Tau- 
nus, and the Eifel sustained a certain degree of increased eleva- 
tion ; hy which eruptions of an altered character began to succeed 
the trachytes and early basalts of the former period ; and by which 
the fresh water basins of the Lower Rheinland began to undergo 
a process of drainage. 

To these convulsions succeeded a long interval of complete, or 
nearly complete, immunity from volcanic eruptions, the circum- 
stances of which, as well as the advanced state of drainage even- 
tually displayed by the basin of Neuwied, will employ us in the 
present chapter. 

* GeogDOBtichcs Gemalde van DeutGchlani), p. 3il, anil 363. 
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The geological history which we have been exploring has 
brought UE to a late period of tlie tertiary epoch, when we lose all 
traces of the existence of palms. Hence we may infer, that the 
climate of the west of Europe was fast approaching to its present 
refrigerated state. The rains which had been poured upon the 
earth in inconceivable torrents, sufHctent to produce, in the action 
which they exerted upon rocks of day-slate, the fine state of dis- 
integration recognizable in the sand and plastic clay of the basins 
of Neuwied and Cologne, were at length beginning lo abate. 

Such was the new condition of the Lower Rheinland when its 
climate was deteriorated, when its palms had disappeared, and 
Then the oak, the beech, or the pine had remained in indisputed 
possession of the soil. In exchange for the satisfaction which our 
inquiries have hitherto received of the progress of vegetation through 
the medium of submerged deposits of brown coal, we are now di- 
rected to examine rather different sources of information. They 
sre conveyed to us by means of such deep beds of common peat 
as can be shown to have subsisted previous to the great diluviaj 
deposits ofthe north of Germany, or of the British islands. Upon 
the heights ofthe Veen, situated to the west of the Khine, an an- 
aent deposit of clay is surmounted by beds of turf to the depth of 
sixteen feet. The lowest of these, which contain wood of an ob- 
scure character, much resemble beds of true brown coal, of which 
they were probably the immediate successors. In the strata of 
turf succeeding to the deepest ones, birch-wood, lir-concs, or hazel- 
nutB are found, while the uppermost layers of hard or swampy 
D088 connect the intermediate series of beds with the vegetation 
of the present day. And thus may the more recent forests of the 
Kbeinland boast a derivation from the ancient stock which is to 
be recognized in the fossil wood of the brown coal formation. 

Regarding the animals which might have existed at this time 
on the borders of the Rhenish lakes, we are destitute of intelligence 

That a great disintegration of the primary rocks of the basin of 
Neuwied had taken place during this long interval of complete, or 
Dearly complete, immunity from volcanic convulsions, is evident 
from a variety of circumstances. It will be shewn, when we come 
to investigate later series of eruptions, that they occurred at a 
time when such deep volcanic basins as those of Fusel, Wehr, or 
Bieden had, by the gradual wearing away of their solid barriers, 
been greatly drained of their tufaceous contents ; and when the 
basin of Neuwied had likewise experienced, from a similar gradual 
wearing down of its gorge at Andernach, a considerable diminu- 
tion of the level of its waters, along with a formidable removal 
of its lacustrine beds. 

Various newer deposits must have ensued during this long 
interval of volcanic quiescence; but owing to the rapid process of 
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lacustrine drainage whicli mns tlien going on, it can scarcely be 
expected that they should Iiave posseEsed any considerable pei- 
manencc. Some of the lower beds of the gerolie or gravel of the 
basin of Neuwied may be safely referred to this period. Alon^ 
the course of the Rhine, and of the lakes formed by it during its 
course, there must necessarily have been a number of minor col- 
lections of water, where the process of drainage would in some 
degree have kept pace with that of larger lakes. Emptying thetn- 
Belves, therefore, one after another, such inundalions must neces- 
aarily have involved along with them larger stones and boulders; 
— which deposit would in many places have filled up the void oc- 
casioned by the removal of the prior lacustrine deposit of quart- 
Euse sand and plastic clay, and would more particularly have lined 
the marf;inal heights of the basin. 

Such are the few glimpses of which 1 have been enabled to 
avail myself, regarding the long interval of quiescence from vol- 
canic convulsions enjoyed by the basin of Neuwied. 

That it was a complete state of quiescence I am scarcdy au- 
thorized in affirming. Some few volcanos occur, of the relative 
age of which I am in some little degree of doubt, having suspect- 
ed that they might have had a precedence in date over that of 
many others remaining to be described ; — and thus, that they 
might have possibly broken in upon the tranquilhty of this other- 
wise peaceful interval. The doubts which I have entertained 
will be expressed in the course of this inquiry. 

In general terms, however, it may be safely asserted, that very 
few, or even none of the volcanos yet to be investigated, appear 
to have been developed until the drainage of the basin of Neu- 
wied had made a considerable degree of progress, and, until the 
barriers which conHned such mud deposits as those of Rieden, of 
Fusel, or of ^Vehr, had, in correspondence with the erosion of 
the common channels by which they were drained, been greatly 
worn away. 




CHAPTER XV. 



N OF VOLCANOS, TO BE TKACKD IN A DIRECTION OF 
NOKTII-WltST AND SOUTH-EAST, FilOM THE HEIGHTS OF KEM- 
PEKICH TO THE LIMITS OF THE HOCHSTEIN. 



AcKEEABLY to the tendency which the volcanos of the basin 
of Neuwied have had to arrange themselves in a direction from 
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north-wcBt to south-east, a cliain of them may be traced aloiigthe 
easterly bank of tliat branch of the Nette which takes its rise from 
the heights of Kempenich to the lava flows near Mayen. Uuring 
this part of the course of the river, there is a descent of about 
700 feet ; the stream which flows close to the town of Kempenich 
having been computed at 1237 Rhenish feet above the level of 
the Rhine at Coblentz, while the town of Mayen is estimated at 
549 feet. The extent of this chain of volcanos disposed along a 
declivity stretching from north-west to south-east, may be estimat- 
ed at about nine English miles, while the breadth of soil which 
it occupies does not exceed perhaps three miles. 

The volcanos of this chain, I mean in the present and two fol- 
lowing chapters to consider in their order, as we observe them on 
the east of the Nette from the heights of Kempenich to Mayen; 
— commencing with those which extend from the hill near Heid- 
nerbof to the limits of the Uochsteiu. 

But before proceeding in this investigation I might remark, 
hov diflicult it is to determine the comparative age of each vol- 
cano in this part of this chain. It is highly probable, and this 
18 all that can be said, that the several individuals of it had a date 
of eruption, which, if not exactly contemporaneous, did not admit 
of very distant intervals. 

Most of the volcanos which extend from the heights of Kem- 
penich to the limits of the Hochstein form a set of slag hills, or 
ilag cones, as they have been often named by geologists. Upon 
the distinctive character of such eruptions, some previous infor- 
nation may perhaps be considered necessary. 

It need be scarcely remarked, that when the volume of elastic 
fluids discharged from volcanos is considerable, regular craters, 
more or less extensive, are found, the walls of which are wholly or 
in part composed of the loose materials which I have described. 

But in other eruptions, which often bear the name of slag hills, 
or alag cones, no regular crater can be traced. It is certain, ne- 
vertheless, that even in these examples there has been an extri- 
cation of elastic fluids. Gaseous matters have been disengaged, 
though in a very small proportion when compared with the amount 
of basaltic blocks, of scoria, of black sand, or ashes that have 
been given out. Thus, in conceiving of such volcanic materials 
during the actual course of their propulsion through a very con- 
fined vent or orifice, it is evident, that, in their descent and ac- 
cumulation round a small central aperture, they would in their 
increasing height, slojie, and diameter, gradually put on the con- 
figuration of a cone ; and that upon the relaxation of the volcanic 
activity, whereby gaseous and scoriaceous products would cease 
to be ejected, the central cavity would sooner or later be choked 
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up by the internal subsidence of the same uccumulatated mate' 
rials. Hence, a sing hill, or slag cone, is au eruption difTering 
ori^nally from a crater-formed volcauo in no other circumstance 
cseept the lestier dimensions of its vent or orifice, which, as a con- 
sequence, must have undergone obliteration. 

The volcanos, chietiy slag-hills, to be described in the present 
chapter, have their sites, let, in the hill of Heidnerhof ; 3dly, the 
margin of the basin of Fusel ; Sdli/, the hills which bound the basio 
of Wehr; ithly, near GIlis; 5lhly, north of VVeiber; Gthly, be- 
tween Wabem and Volkesfeld ; Ithly, west of the Abbe^ of 
Laach ; and, Sthly, near Bell. 

Ui, The Hill of Heidnerhof. 

About three quarters of a mile to tlie north-west of the town of 
Ecmpcnich, estimated, as I have observed, at 1237 Rhenish feet 
above the level of the Rhine at Coblentz, an eruption is to be ob- 
served upon a hill of very moderate height above the level of the 
valley, near Heidnerhof 

This is a slag hill, which, from the very incompletely drained 
state of the lake of Kempenich at the time it appeared, I havs 
been in doubt whether or not to consider as of a date entitling it 
to a place among the very few eruptions which might have occur- 
red during the long interval of comparative immunity from volca- 
nic convulsions which the basin of Neuwied enjoyed. 

Whether any considerable vent or crater was ever formed in 
this site may be doubted. The summit of the hill is covered over 
with large blocks of scorified and slightly cellular basalt, in the 
composition of which, crystals of augite are sparingly observable. 
Within the pores of thcKe loose masses, I noticed occasional white 
efilorescences, which yet remain to be chemically examined. In- 
termixed with these masses af slag, are rapilli, as well as scorified 
fragments of still lesser magnitude. 

A little to the north-east of the town of Kempenich, at the 
northerly foot of the volcanic ridge of trachyte, or rather perbapi 
leucostine, (described page GO,) there may be found superimposed 
upon far older beds of tufa, which had overflowed in the form of 
volcanic mud from the crater of Fusel, lufaceous beds of a black- 
ish-brown colour, which are referable to cinereous particles washed 
down from the slag hill of the Heidnerhof, and consolidated under 
water in the form of strata. 

2dly, The later Eruptions on the Margin of the folcanio Basin 
of Fusel. 
Certain eminences impart distinguishing features to the margin 
of the basin of Fusel. Of these is the traehytic cone situated 
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between the villageg of Engel and Olbruck ; another volcanic point 
IB tbe Engelerkopf ; while an intermediate one is at Bahlhof, si- 
tuated about three quarters of a mile north of the village of Engel, 
where a later eruption appears upon an easterly declivity, resting 
on the previously formed felspathosc tufa of the basin of Fusel.* 

In this site there has been a protrusion of lava, which is shewn 
in the very porous and scorified darlt-coloiu-ed basalt containing 
augite and some little black mica, which is quamed for millstonea. 
Large lava blocks are strewed about tlie hill, mixed with rapilli, 
with black sand and ashes. 

Whether any regular crater was ever formed in this site, and 
subsequently eflaced by diluvial torrents, is doubtful. 

The eruption appears to have occurred at a time when the basin 
af Fusel was in more than a half-drained state. Cinereous par- 
ticles have been evidently washed into various depressions, and, by 
the aid of water, have formed dark-coloured tufa. This ap- 
pearance is observable on the road from Engel to Fusel, and upon 
the northerly declivity of the Engelerkopf. We even trace more 
recent tufaceous strata at the distance of one or two miles north- 
wards from the basin of Fusei, where, to the south of the hill of 
Olbruck, they repose upon a prior deposit of trachytic tufa. The 
difference between the older and later deposit is very discernible. 
The latter appears in the form of a blackish or brownish volcanic 
mud, containing argillaceous or sandy matter, small cinereous 
fragments, black mica, and reddish-brown crystals of augite. 

3dlt/, The later Eruptions of the Hills which bound the ancient 
Volcanic Basin of Wehr. 

The eruptions now to be described consist of basalt slag, in 
which crystalsof augite are contained, of rapilli, and of black sand. 
They evidently occurred when the basin of Wehr, which had been 
previously filled with trachytic tufa, had undergone a considerable 
advancement of drainage. 

The volcanic phenomena, as they were originally presented, 
must have been so similar in every point of view to those of the 
hills of Bahlliof and Heiduerhof, that they may be dismissed very 
concisely. 

It would seem that from the sumrait of two adjoining hills on 
the south and south-west of the basin, at least three eruptions have 
occurred ; the most considerable one having taken place from the 
more northerly eminence of the two. Also, on the north-east of 
tbe basin a fourth eruption appears of a similar character. 

From these heights great quantities of volcanic sand or cinders 
have been washed into the half-drained basin of Wehr, which, 

* M. De Wjck (in puge 34 of liis ticali^e,) describes lliie volcanic erup- 
tion a* jntenn«liaie lo the Scliorkopf and the Schollkopf. 
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Laving been mixed with the disintegrated substance of the clay- 
Elate mountains, constitute the dark-coloured tufaceous strata, tbe 
remains of which, in lining the basin in a consolidated form, mBV 
be found resting on the older trachytic tufa of a light yellowish 
colour. 

ilhly. The Eruptvm west of the village of Gleie. 
To the west of the village of Gleis, being close to the site of 
the ancient lake of Gleis, there has evidently been a small slag 
hill, like those which 1 have described, where the evolution of elas- 
tic fluids has been much out of proportion to the black sand, cin- 
ders, and larger fragments of basalt slag discharged. Some of the 
black sand was washed into the bed of the hatf-drained lake, where 
a few strata of black tufa are found at the fool of the hill. 

Sfhli/, The late Eruption of Basalt Slag, ^c a little to the north- 
west of We\b«r. 
A little to the north-west of the village of Weiber, situated 
upon a branch of the Nette, this eruption, which continues to be 
of a character similar to the preceding one described, may be ob- 
served. A small knoll, situated on the east of the stream, is 
capped with masses of basalt slag, while volcanic sand and ashes 
have been washed into the valley beneath, where, in mixing wilh 
older earthy matter, they form the darkish coloured strata, which 
rest upon the earlier trachytic tufa of the basin of Ilieden. 

G(A/y, Tlie Eruptions intermediate to the Villages of tVabem 
and Vnlkesfeld. 

In this description, the village of Wabern must not be con- 
founded witli the one last alluded to of Weiber, the names of 
which are very similar. Wabern is about a mile south of Weiber, 
while Volkesfeid is about a mile east by south from Wabern. 

Between Wabern and Volkesfeid are two small hills, capped 
with basaltic fragments, which are distinguishable from older ba- 
salts previously protruded around the margin of the crater of 
Rieden, by their porosity and scoriHed state, as well as by the 
dark-coloured tufa, resulting from black volcanic sand and ashes, 
which is found at their base, but mure particularly at the base of 
the southerly knoll. 

'Ithly, The Eruption discernible on a Three-peaked Hill west 
of the Abbey of Laach. 
There is rather a considerable hill, of the local name of which 
I am ignorant, situated a mile and a quarter to the north-east of 
the Ovenstone quarries of the Gansehals, and about the same 
distance due west frn"> the Abbey of Laach, which lias been the 
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seat of volcanif: exptusions. It puts on the appearance of a long- 
ridged hill, with three peaks or heads ; but it is only from the 
tffo more westerly points that the eruption has taken place. This 
hill, like many preceding ones described, appears to have allowed 
the escape of elastic fluids, as well as flight flows of basaltic lava. 
This is to be inferred from the black volcanic sand and cinders 
which are lodged round the base of the hill, and from the slagged 
basialt blocks, in which is contained augite, protruded from, or 
strewed over its central summit and westerly declivity. 

Sthli/, The Appearance of a Crater near the Village of BeU. 
On the south-east of the village of BeU, a ridge of clay-slate ia 
so hollowed out in a circular form as to put on much of the ap- 
pearance of a volcanic crater. On one side appears the segment 
of a circle, indicating a diameter of scarcely half a mile, which on 
the west is lost in a swampy meadow, that conveys the suspicion 
of a former crater-lake. Below the supposed wall of the crater are 
strata of dark-coloured ashes, mixed with sand. 
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CHAPTER XVI. 

THE HOCHSTEIN. 



Taking leave of these rather insignificant eruptions, we fall in 
with far more important ones in our south-easterly progress, — the 
first of which is the Hochstein. 

A high hill of clay-slate lies to the south-east of the basin of 
Kieden, being distant about three quarters of a mile south by west 
of the Ovenstone quarries of Bell, which cannot perhaps be esti- 
mated at less than 1800 feet above the level of the sea, though 
on this question I cannot offer a very accurate opinion. It is an 
isolated eminence, and, in its original form, was probably crowned 
by only one peak. But, in consequence of a protrusion of lava 
from a lofty point north-west of the summit, whence a basaltic 
flow has issued, it now appears with tivo peaks of nearly equal al- 
titude- The name of the Hochstein is given to the volcanic pin- 

This is one of the volcanos, which, more perhaps than almost 
uny other, I am inchned to think might have interrupted a long 
period of coiisparative quiescence from igneous explosions. The 
chief reason which I have for this opinion is, that the erupted 
lava, in its mineralogical character, rather resembles that of the 
rocks of earlier origin in the district of the Eifel, where numerous 
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vokanoB broke out during an interval, which, in the basin of Neu- 
wied, was comparatively undisturbed. , 

But, to apeak candidly of this opinion, it is at the best merely J 
conjecturftl. As the base of the Hdchstein is elevated much I 
above the ancient level of the lake of Neuweid, there is no definite I 
circumstance to prove the state of drainage which might have then \ 
subsisted. For, as I have before stated, the varied level of the j 
waters displayed in this basin becomes, in questions of comparative 
volcanic date, almost our sole chronometer. I 

From this clay-slate hill tlere has assuredly been an estraor- I 
dinary volcanic e:tpIosion. | 

The first incident in this eruption was probably the liberation 
of elastic gases, which was accompanied by a great discharge of 
fragments of basalt slag, of rapilli, of black sand, of ashes, and of 
those peculiar volcanic balls which the French describe under tha 
name oibombes, or larmea votcaniques. 

These ejected substances, most of which have been subsequent- 
ly washed away by rains, or removed by currents, are found arouuArf 
the base of the hill under various circumstances. 

In some sites, as on the south-east of the Hochstein, the rttins j 
which have washed down the rapitU and black sand, have caused-' 
them to be mingled with the alluvium of the clay-slate hills, con—; 
sisting of earthy matter and small fragments of stones. In thi^ 
accumulation, balls of basalt (Jarmes vokaniques) may be foimd— 4 
In other sites, however, we find these ingredients consolidated im. 
the form of a tufa of a dark brown colour. 

In another site, as on the south-westerly flank of the Hoch- 
stein, in a declivity intermediate to this mountain and the Hocli 
Simmer, we find, resting upon a prior deposit of trachytic tufa, 
the result of an overflow from the basin of Kieden, a bed of ra- 
pilli and volcanic sand, which varies in its depth from 18 to 24 feet. 

The black sand of this volcano appears to have been even car- 
ried to a greater distance, namely, to the site of the present village ' 
of Obermennig. In a section on the road side, from which the 
village bears north 70° east, where we find plastic clay and sand 
resting on the clay-slate, indicative of the ancient margin of the 
lake of Neuwied, strata appear, which consist in one place of a 
dark-coloured tufaceous mud, (wherein I detected the shell of a 
planorbis,) and in another site of trachytic tufa, washed from the 
basin of Kieden, and confusedly intermixed with black sand and 
ashes; iis height being 6 feet from the bottom. Higher up, for 
IJ feet more, the blackness seemed to increase. This is proba- 
bly the deposit observed by M. Steininger, and which, aa 
far as I can learn from his description, was a bed, fifteen feet 
thick, of black sand, among which smaller rapilli were intennin- 
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gled. This eruption, wliich preceded the great lava flow of 
Mennig, by which it is covered, cannot well be referred to any 
volcano except that of the Hochstcin. At the time when it oc- 
curred, the basin of Ncuwied must, I conceive, have undergone a 
considerable diminution of its level. 

It was probably in a more advanced stage of these ejections, 
that a discharge of pumice of a white colour took place, which 
we find on the south-west side of the Hochstein, reposing upon pre- 
viously formed cinereous strata of a darker colour- This pumice 
appears, in fact, to be little more than small rapilli deprived 
of their colour by a prolonged intensity of heat. 

During this eruption various fragnieuts of the rocks through 
which elastic fluids had forced their escape, along with folia of 
mica, appear to have been strewed about the hill. Of these 
is a whitish coarse-grained granite, the felspar of which is va- 
riously reduced to the form of a kaolin, or of an enamel. One 
variety of the latter assumes the appearance ofa beautiful pistachio 
green coloured glazing, variegated with blood red spots, the strik- 
ing tints of which have resulted from the intermixture of some 
substance remaining to be examined. 

Lastly, a flow of basaltic lava appears to have issued &am the 
orifice which gave origin to the loose volcanic products described. 
This flow, which may be traced from the westerly peak of the 
hill, named the Hochstein, seems to have descended in a direc- 
tion north by east, and to have continued its rugged course, 
which is evinced by the presence of a confused and almost insur- 
mountable assemblage of immense lava blocks, for a distance of 
nearly three quarters of a mile into the valley leading from the 
Bell quarries to Obermennig, where, in meeting with some obstacles 
now no longer evident, it has terminated abruptly, and exhibi- 
ted, as the result of its congelation, lofty lava walls. 

Again, as on the opposite side of the Hochstein, there are in- 
dications of a shghter flow, probably a subordinate stream of the 
last described one, which at the mouth of the orifice took a dif- 
ferent course. Large blocks of basaltic lava are plentifully 
strewed over the ground in a direction south by west. 

The lava of the Hochstein shows a variety of character. In 
some places it appears as a hard compact basalt, which, being 
characterized by the presence of small grains or concretions of 
ohvine, tlie largest of which appear about the dimensions of an 
inch, may be described, in the language of Brongniart, as a ba- 
vanile compacle peridoteuie. In other places augite takes the 
place of the olivine. Lastly, the lava assumes the form of a very 
porous, black, or reddish-black basalt. 

In the same lava stream, melanite, or black garnet, is said to 
have been discovered. This mineral has not fallen within my own 
observation. 
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CHAPTER XVII. 



Thi^ eruptions to be described in the present chapter fortn a 
continuation of the chain of volcanos which wc have already in- 
vestigated in a direction of north-west and south-east from the 
heights of Kempcnich to the hill of the llochstein. The re- 
maining phenomena presented in this chain, which we trace from 
the Hochstein to the vicinity of Mayen, arc, Isi, those of the 
Iloch Simmer ; 2d/j/, the eruptions of Ettringen ; and 3iUi/, the 
great lava field of Mayen and Ettringen. 

1st, The Hoch Simmer. 

An isolated hill, situated in a direction south by west from the 
Hochstein, has been the seat of a considerable volcanic crater. 
It is named the Hoch Simmer. 

The basis of the hill is a grauwacke slate of a very arenaceous 
texture, in which numerous impressions of marine shells may be 
traced. 

The original diameter of the crater, before a part of its walls 
had suffered destruction, maybe loosely rated at about three-eighths 
of an English mile. The height which its walls have attained 
has been estimated at about 1100 Rhenish feet above the level 
of the stream of the Nette, which washes its base, or at 1695 feet 
above the level of the Rhine. 

The crater walls are ascended with difficulty. Independently 
of their steepness, they are in a great measure formed of small 
dark- coloured cinders, or basaliic rapilli, which give way to the 
feet, interrupted only by occasional masses of a reddish brown 
basaltic sl^, which everywhere project from the surface. 

Interspersed among the volcanic sand of a greyish brown colour 
with which the neighbouring hills are covered, M. Steininger has 
stated that such other mineral products are discoverable, as par- 
ticles of magnetic ironstone, often crystallized in octahedrons, as 
glassy felspar, augite, litanite, mehlith, and erigin. 

From this hill one or more flows of porous and scorified ba- 
saltic lava appear to have proceeded, whence, probably, the de- 
struction of at least a third of the circumference of the crater walls. 
While on their northerly side their integrity appears nearly perfect, 
their demolition in an opposite direction, namely, to the south, 
or south by east, appears no less complete. 
It is not, at the same time, easy to say whether each flow proceeds 
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from the crater itself, or from some point of eruption external to 
it. There has, for instance, been a minor eruption to the north. 
west of the crater, where a small eminence formed by slag and 
cinders has acquired a name, in contradistinction to the Hoch 
Simmer, of the Klein Simmer. It would appear in some way or 
other to connect itself with the Hoch Simmer, either by a pro- 
longed ridge, indicative of a flow in this direction, or by the ruins 
of an independent crater. 
We observe a slight flow maintaining a direction west by south 
L over beds of volcanic ashes and sand, towards tlie high banks 
vhich bound the Nettc, where it is very observable on the road 
' "hich leads from Saint Johanns to the castle of Burresheim. * 
The basalt is much scorified, of a reddish brown colour, and more 
or less porous. 

M. Steininger, who appears to have examined the Hoch Sim- 
mer with much attention, conceives that a flow has taken place 
from a point of eruption exterior to the crater, from which it is 
divided by an interval of slate rocks, whicli precludes the supposi- 
tion that it had an internal origin. This flow is conceived by him 
to have taken a south-easterly direction towards Mayen, where it 
bas in part contributed towards forming the great bed of lava, 
■whence valuable millstones continue to be quarried. But the cor- 
rectness of this view has been doubted by other observers, who are 
inclined to refer the origin of the Mayen lava field exclusively to 
tlie volcanic site of Ettringen. 

kSdly, The EriipHo7is of Ettringen. 
he eruptions to be now described may be found about a mile 
e east and south-east of the Hoch Simmer. 
A hey originally took place on the westerly margin of the ancient 
lake of Neuwied, when its waters by drainage had been consider- 
ably diminished in their elevation. Thus, if a line be drawn from 
a point a little to the north-west of Mayen, where abundant traces 
of plastic clay are observable, and thence a short distance along the 
course of the Nette to Ettringen, we shall find that to the west 
of the village and south of the church, we shall meet with other 
traces of the same deposit in a deep bed of fine ochreous or saf- 
fron-coloured sand. And, again, — if from Ettringen the westerly 
line be irregularly prolonged towards the town of Obermennig, 
still further indications of the same fresh water deposit will recur, 
while from this last mentioned site the line of margin, if necessary, 
may be yet prolonged to the vicinity of Laach, where we shall 
fall in with the original northerly boundary of the same lacustrine 
expanse. 

■s covered bj a inarly 
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The eruptiaiis which have thus occurred on the margin of the 
ancient lake of Neuwied during a reduced state of its ieveJ, 
when it was not, perhaps, higher than 600 feet ahove the level of ' 
the Rhine at Coblentz, comprise, what appeared to me, eight or 
nine slag hills, or slag cones, situated to the north-east, east, south- 
east and south, of the village of Ettringen. These slag cones I 
have been disposed to consider as so many independent points of 
eruption ; but, from the approach which at least five of them make 
towards a semicircular arrangement, other observers, among whom 
IB M. Steininger, have been led to suppose that the walls of one 
large and partly demolished crater are indicated. I am myself 
scarcely able to view these phenomena in the same light. It ra- 
ther spears to me, that these slag hills afford an example of that 
species of volcano which I have described at the commencement of 
the iift^mth chapter ; where gaseous fluids accompanied with ejec- 
tioDS of volcanic ashes, of rapiUi, and of larger blocks of scoria?, 
have made their escape, not through one large, but through various 
small independent apertures, which, upon the cessation of the vol- ' 
canic activity, have been readily choked up by ejected matter, and- i 
obliterated. ' 

The slag hills of Ettringen are distinguished by various names^ 
among .which are the Buden Bellerberg, or Kottenheiraer Budcn,, 1 
the Mayen and Ettringen Bellerbergen, tifc. But a great uncei— ^ 
tainty subsists in the determination of names to the hills of the^ 
Lower Rhine. 

The products of the Ettringen volcanos differ too little froDK. ^ 
those of the other sites described in the present chapter, to demaniZ . 
a particular description. In one of the slag cones which I exa- 
mined, which was composed of small cinders, wherein were inter— ^ 
spersed largeblocksof porous basalt slag, and occasionally of more 
compact masses, I found fragments of granite, occasionally charac- 
terized by a large proportion of hornblende, as well as fragments 
of micaceous schist changed liy the action of heat to a copper co< 
lour. Glassy felspar, as well as a saline eiHorescence in which lime 
appears to enter as an ingredient, may be also found filling up small 
drusy cavities in fragments of basaltic scoriae. 

3dly, The Lava Field of Kollenheim aiid Mayen. 

The origin of this flow is by no means exactly ascertained. 

M. Steininger refers a more southerly portion of it, not to the 
Hoch Simmer itself, for in this case, as he observes, it would have 
covered the clay-slate hills half-way down, but to some point a. 
little distant from the crater. He also imagines that upon the 
high flat between Mayen and Kottcnheim, this flow has united 
with a much more considerabJe one proceeding from the Ettringen 
volcanos. 
M. De Wyck has conceived, that, within the limits of the Kot- 
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tenheimer Budcii, and the Ettringen and tlie Mayen Bellerbergen, 
where a crater is supposed to have subsisted, the flow hnd its ori- 
gin. He supposes that the lava burst these limits, and in taking 
a south-easterly, and afterwards a diverging, or south-westerly di- 
rection, abutted against the Mayener Betlerberg, which is the 
most southerly slag hill of the groupe, and eventually breadthened 
itself towards the Mayenfeld, or the valley of the Nctte near Mayen. 

A third observer, M. Schuize (Archiv. fur Bergbau de Kar- 
»(ei»,VoI.xiii.capSi,p.386,)adopts the same view as that of M. Ue 
Wyck. He supposes that the origin of the lava flow is exclusive- 
ly referable to the Kottenheimer fiuden, the crater of which, from 
the north-west to the south-east, is covered with it to the depth of 
twenty feet ; that the south westerly part of the crater, which is a 
ridge of 200 toises in length, by 10 broad, particularly shews the ac- 
tivity of this ancient volcano, its declivity being covered over with 
blocks of reddish and grey lava, The same author, after alluding 
to the abutment of the Mayener Bellerbcrg, a slag cone of 25 toises 
in elevation, then traces the flow to the margin of the Nelle, half 
a league below Mayen, where he observes it to fill an ancient val- 
ley, reposing upon grauwacke schist, with an inclination to the 
6outh-west,* 

Such are the opinions of the origin of the lava flow of Kottcn- 
heim and Mayen which have been advanced- That the origin of 
the whole, or at least the greatest part of the flow, may be traced 
to the vicinity of Ettringen, I am willing to admit. But that it is 
necessary that the vent of a large crater should be the medium of 
its developement, may be readily disputed. In the phenomena 
of recent volcauos it has often been found, that a very email orifice 
has been the channel through which a column of lava has issued, 
which, upon its egress, has breadthened itself over a wide plain ; 
and as an extensive crater in the vicinity of Ettringen must be 
stiU considered as problematical, the flow may probably have owed 
its origin to one or more small and obscure points of eruption yet 
remaining to be detccted- 

The extent of this flow I have not been enabled to accurately 
ascertain. It appeared to me traceable for a distance of an Eng- 
lish mile to a mile and a-faalf from north to south, and from half 
a mile to a mile from east to west. 

The mineral ogical character of this lava field is of interest. It 
may be considered as consisting of a liard brownish, or bluish black 
basalt, which is sometimes compact, but far more frequently scori- 
fied. It contains numerous pores, on account of which, as well as 

• The original dissertatian of M. Stbulae I have not had an opportunity 
of seeing. This account I have absiracted from the Annnlea des Sciences 
Naturcllea, &c. 
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Humrichs and the Carmeleiibcrg, although, in their respective 
dev elopement, they have observed more distant and irregular in- 
letvals of time, the same commuD direction of north-west and 
Gouth-eust is recognizable- These eruptions, on account of this 
irregularity of developement, I aui precluded from describing in 
any other way than agreeably to the order of time which they 
may be supposed to have observed ; for which reason, indeed, the 
volcanoE north of the Briihl, presumed to have been the oldest of 
the syetem, were the first which met with an investigation. 

The eruption which 1 propose considering after that uf the la- 
va field of Kottenhcim, is another of the same character, situat- 
ed a short distance north-east of it, which is that of Mennig. It 
differs from the last in being a vulcanic rock, neither exactly com- 
posed of basaltic, nor of felspathose ingredients, but forming a 
sort of intermediate product, approaching to the character of Mr 
Poulett Scrope's greystone. 

Of this rather more considerable lava field it may be generally 
remarked, that, in its northerly boundary, it is met with about a 
mile to the south of the Laacher-see. It has been commonly de- 
scribed by authors as occurring in the beautiful plain of the Mai- 
feld, where two villages appear in its course, the one, Obermen- 
nig, situated to the west of it, and the other N iedermennig, in a 
central site. Its extent, which must bo considered as very irre- 
gular, may from north to south vary from one to two English 
miles, while from east to west it may perhaps be estimated at two 
miles. 

When this eruption took place, the basin of Neuwied had in- 
curred a considerable diminution of its level, whereby much of 
the tertiary deposit of the lake, mixed with tufaceous matter, had 
been laid dry. This is evident from the circumstances under 
which the remains of lacustrine strata are found which we trace 
ou the borders of the ancient lake, near to the village of Ober- 
mennig. The loam and potters' clay mixed with tutaceous stra- 
ta, and containing iViigments of shells, as of the planorbis, which 
beneath the waters of the liasin had been deposited, became sub- 
sequently surmounted by the debris or soil of the slate mountains, 
which, as is evident in one place, the roots of trees growing on 
the margin of the lake had penetrated. These beds had again 
been covered with black volcanic sand mixed with rapillt, refera- 
ble, most probably, to the previous eruption of the Hoehstein. 
In one place, the sand appears drifted to the depth of fifteen feet 
or more, while, in another, it seems to have been submerged, and, 
in this state, to have approached to the condition of dark tufa- 
ceous strata. Lastly, over this deposit a portion of the lava ap- 
pears which forms the margin of the great lava field of Mennig. 
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its oonjoined hardness, it is well adapted for millstones. 
U»ce in it very little sugite. 

Numerous fragments of primary rocks appear entangled in iti 
substsnce. In ray own observations I detected. Is/, fragments of 
B |>a]e- coloured granite, much aft'ect«d by fire, the surface being 
vitrified, or run. Other varieties, the sienite of the older minera- 
logists, contained much hornblende and some little quartz : — 2(Hy, 
entangled fragments of gneiss. These are rather sparingly found : 
— Sd/y, entangled fragments of mica-slate : — 4-ihly, of the common 
clay-slate of the district : — 5thiy, of quartz : — Gihly, included por- 
tions of iridescent or opaline felspar possessing a comparatively 
dull lustre, which is discovered wholly or in part filling up porei 
like drusy cavities. 

Calcareous matter, in the form of nests, is said to have been 
found in the lava, which is described by Sieininger as a fine earthy 
bluish, and reddish-white hraestone. The same geologist also | 
speaks of spinellin and porricin having been detected. 

This lava fiow, in its divisionary structure, forms colossal pil- 
lars, said to be from thirty to forty feet high, the undermost bed of 
which is a firm lava, where there are few or no regular divisions 
or separations. Its surface is very uneven, being often thrown 
up in the form of prominences, or small knolls. 

These details conclude what I have to say upon the lava field 
of Kotlenhcim and Mayen. 

It has been conceived, and with reason, that subsequently t» 
this flow there has been an activity of some adjoining volcanos, 
to which the surmounting of blocks of lava, of evidently a later 
date, and of a covering of dark-coloured volcanic sand, may be 
referred. M. Schulze suspects there has been a more recent ac- 
tivity in the Buden Bellerberg. 

The pumice found resting upon the lava may, I conceive, be 
referred to even later volcanic eruptions. 
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I In the three last chapters we have been exploring a chain of 

H the more recent eruptions, which we trace from the heights of 

I Kempenich to Mayen in a direction ftom north-west to south- 

I east. In the remaining volcanos likewise, of a more recent date, 

B namely, those which run from the north of the Briihl to the 
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umrichs and the Car-melenbcrg, although, in their respective 
developement, they have observed more distant and irregular in- 
tervals of time, the same common direction of north-west and 
Bouth-eitst is recognizable. These eruptions, on account of this 
irregularity of developement, I am precluded from describing in 
any other way than agreeably to the order of time which they 
may be supposed to have observed ; for which reason, indeed, the 
volcanos north of the Briihl, presumed to have been the oldest of 
the system, were the first which met with an investigation. 

The eruption which I propose considering after that of the la- 
va field of KoCtenheira, is another of the same character, situat- 
ed a short distance north-east of it, which is that of Mennig. It 
diSers from the last in being a volcanic rock, neither exactly com- 
posed of basaltic, nor of felspathose ingredients, but forming a, 
sort of intermediate product, approaching to the character of Mr 
I'oulett Scrope's grcystone. 

Of this rather more considerable lava field it may be generally 
remarked, that, in its northerly boundary, it is met with about a 
mile to the south of the Laacher-see. It has been commonly de- 
scribed by authors as occurring in the beautiful plain of the Mai- 
feld, where two villages appear in its course, the one, Obermen- 
nig, situated to the west of it, and the other Niedermennig, in a 
central site. Its extent, which must be considered as very irre- 
gular, may from north to south vary from one to two English 
miles, while from east to west it may perhaps be estimated at two 
miles. 

When this eruption look place, the basin of Neuwied had in- 
curred a considerable diminution of its level, whereby much of 
the tertiary deposit of the lake, mixed with tufaceous matter, had 
been laid dry. This is evident from the circumstances under 
which the remains of lacustrine strata are found which we trace 
on the borders of the ancient lake, near to the village of Ober- 
mennig. The loam and potters' clay mixed with tufaceous stra- 
ta, and containing fragments of shells, as of the planorbis, which 
beneath the waters of the basin had been deposited, became sub- 
sequently surmounted by the debris or soil of the slate mountains, 
which, as is evident in one place, the roots of trees growing on 
the margin of the lake had penetrated. These beds had again 
been covered with black volcanic sand mixed with rapilli, refera- 
ble, most probably, to the previous eruption of the Hochstein. 
In one place, the sand appears drifted to the depth of fifteen feet 
or more, while, in another, it seems to have been submerged, and, 
in this state, to have approached to the condition of dark tufa- 
ceous strata. Lastly, over this deposit a portion of the lava ap- 
pears which forms the margin of the great lava field of Mennig. 
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After these very general observations, I shall consider, lat, Tlie 
origin of the lava flow ; and, 2d/i/, Its mineralogical character. 

Skction I. — The Ohigijj of the Lava Flow of Menn:g. 

The point of origin to which this lava may be referred is in- 
volved in the greatest obscurity. 

By Bome authors the lake of Laach has been conceived to be 
its source ; the fact having been lost sight of, that the volcanic 
rock of Mennig has no sort of mineralogical resemblance what- 
ever to the igneous products of this crater, 

M. De Wyck has imagined that this flow has its origin in a 
crater to the south of the Laacher-see, one wall of which he sup- 
poses to have been formed by a hill named the Tullenberg, in con- 
junction with another named the Wingartzberg. This source 
certainly escaped my own obeervation, nor has it been noticed by 
such other observers as have investigated this vicinity with the 
greatest attention. With regard to an absolute crater existing in 
the site referred to, I very much doubt the assertion. 1 observed 
myself nothing more than slag hills. On this question the testimo- 
ny of M. Steininger, with which my own observations correspond, 
appears decisive. He considers that it is in vain to attribute this 
lava either to the crater or margin of Laach, when it is recollect- 
ed that a similar lava never appears round the lake itself, nor in 
the declivities of the mountains which surround it, nor oven in 
the nearest deepening of the valley towards Mennig. 

The same geologist, M. Steininger, has referred the origin of 
this lava stream to a small knoll, much concealed by verdure, 
and little elevated above the surface of the neighbouring ground, 
vfaich is situated about half a mile west of the town of Oher- 
mennig. He states, that he found west, and not a quarter of 
a league, from Obermennig, a hill of inconsiderable height, (nearly 
opposite the Forst, or Obermennig Kopf,) which he describes at 
one of the volcanic cones lying in the line of the Hochstein. The 
hill was bare, and consisted on its westerly declivity of grauwacke 
slate, which stretched &om north to south. In proceeding from 
the summit, a small distance towards Mennig, in which direction 
the hill continued to flatten, he found the line of direction t« 
change from west to east, being the same as that of the lava 
stream. Beyond this, he adds, there is nothing exposed but 
shattered slate rock, covering trass [or tufa;] while under the 
trass is loam and some little calc tufa. Afterwards he arrived at 
the projecting lava, over which he was conducted to Obermennig. 

This is the view which M. Steininger has taken of the ori^n 
of the lava flow of Mennig, regarding which it may be remarked, 
that no objection to this supposition can be possibly entertained 
on the score of the lava stream having flowed from a hill neither 
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Tcmarkablc for its height, nor putting on the form of a crater, 
The phenomena of volcanoa show frequent instances of lava flows 
originating from a point of mi degree of prominence or peculiarity 

whatever. 

There is, however, one other possible supposition, to which no 
geologist, that I am aware of, has ycC adverted. It is that which 
"ould connect the origin of the lava flow with some deep rent or 
fissure produced during one of the violent convulsions or agita- 
tions to which this district has at intervals been subjected. Such 
1 Assure might have had a date referable to the formation of the 
central aperture of the lake of Laach itself, agreeably to the re- 
mark of IVl , Von Uuch before cited, (page S3,) that, if we suppose 
a succession of solid and unelastic strata to be suddenly acted 
upon from below by the expansive force of elastic fluids, it is evi- 
dent that not merely would a central aperture bo formed, but that 
this strain would occasion a number of lateral hssures. Granting, 
then, to the existence of a Assure this origin and early date, it 
must be regarded as nothing more than a predisposing circum- 
stance, which, during a subsequent explosion, in the Uttte resisU 
ance which it would offer to the ascent of a volume of lava, would 
greatly favour or promote its escape, and even provide for its tinal 
lodgement a deep bed- 
That a considerable rent of this kind can be traced, I am dis- 
posed to assert as susceptible of proof The flow of lava has 
certainly found a bed in a cavity so deep, that its greatest pro- 
fundity has not, to my knowledge, been hitherto estimated. At 
the same time, if such a rent has actually favoured the ascent and 
extravasation of a column of lava, the question still remains open 
for determination, — if it may not have been rather coincident with 
some later convulsion, than that whicli produced the great central 
aperture of the Laacher-sce ? 

In replying to this last question I would even attempt to re- 
concile each view, by supposing, Is/, That the bed in which the 
lava of Mennig found a lodgement was a hssurc which was origi- 
nally the consequence of the great strain occasioned during the 
escape of elastic fluids from the central aperture of Laach ; '2dli/, 
'J'hal, during subsequent convulsions, by which, as I have ex- 
plained, (page 100,) the lacustrine and tufaceous strata of Ober- 
mennig imderwent a remarkable dip of 22° to the north north-east, 
this ancient rent might have been still further widened ; and, 
Sd/y, That even a still later widening of this ancient rent might 
have been coincident with the ascent of a column of lava. 

That such a vien is not chimeriesl, will be seen in a future 
page, where it can be absolutely shown, that, near the close of 
the volcanic explosions of the basin of Neuwied, the latest convul- 
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Bion of this district still further affected the presumed fissure of 
Mennig, even after it had been lilled with congealed lava, so as 
to cause the imbedded volcanic masti to separate into a yawning 
cross rent-* 

The form, exteut, and even direction of the ori^nai fissure, 
owing to the lava which in ascending through it appears to 
have boiled over its sides, must necessarily be Involved in obscu- 
rity. Its direction was, I suspect, from north to south, in which 
case it could scarcely have been much less than two English miles 
in extent. To the centre of it the present site of the village of 
Niedermennig may be probably referred. 

We must, lastly, conceive of this fissure, through which lie 
lava of Mennig from focal depths was doomed to ascend, as having 
previously contributed to form one of the deepest portions of the 
basin of Neuwied. At length, however, as the lava in its as- 
cent beneath the waters of the lake was extravasated, it would 
breadthen itself from the sides of the fissure in every direction, 
^ving rise to a submerged lava field, which has varied in its 
width from one to two miles. The depth of the lava, in the site 
where it may be supposed to have issued I'rom a deep longitudinal 
fissure, has never yet been estimated ; but where, in laterally ex- 
panding itself, it has reached the margin of tlie lake, as in the 
vicinity of Obermennig, it may be found in the form of irregular 
prisms from ten to thirty feet high, covering the volcanic sand 
ejected by some previous eruption, probably that of the HochsteiU' 

After these conjectures, the limits of the lava field may be as- 
certained. It is bounded on the south and south-east by the 
meadow ground which we trace west of Obermennig, to a site in- 
termediate to Thur and Fraucnkirk, or about half a league east of 
the former place. From this site the easterly line may be carried 
due north, for perhaps half a lei^ue or more, until it meets the 
small hills which form the southerly boundary of the lake of 
Laach, along which its northerly limits are conducted. Its wes- 
terly line, which is a very irregular one, is formed by connecting | 
a north-westerly point near the Laachcr-see with a site where , 
the lava is visible near Obermennig. Its extent I have before | 
endeavoured to estimate. From north to south it may vary from i 
one to two English miles, while from east to west it is about two | 
miles, 

* This phenomenon, owing to the comparative hiteness of its ilate, mast 
be teaerveu for the consiili-ruljon of a (iiture chapter. In tlie meantime I 
shall merely state, that the rent, which has divided the flow of Mennig into 
two parts, psasea close to the town of Niedermennig, which is EituatetT neai 
the centre of the lava field. The ravine, thus formed, is now the channel fee | 
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Section TI. — The Mineualogical character of the 

With regard to the mineralogical character of this lava flow, it 
may be considered, as I have before remarked, interniediate to 
felgpathoee and basaltic rocks, or corresponding with the well 
known lava of Volvic in Auvergne, which has been named by Mr 
Scrope a greystone- I also presume that this is the same rock 
which M. Brongniart, under the title of a lava of Andemach 
rather than of Mennig, has named a Tephrine PaKimenteuse. 

This lava has a base which is apparently homogeneous. It 
contains small cells or vacuities, which, along with its state of 
hardness and other qualities, conspire to render it pre-eminent as 
S millstone, for vhicli purpose, indeed, ever since the time of the 
Romans, it has been quarried. Its colour is dark bluiah-grey, 
and it is rough to the touch. 

In its divisionary structure, it has been found to vary according 
toils depth. Thus the following section, which I have collected 
from the inquiries instituted by M. Steininger, will convey an idea 
of its different appearances, as we trace them in a descending 
order : 

(a.) The uppermost bed, which has been described as com- 
posed of fragments of a black pumice stone. It perhaps merely 
consists of dark coloured cinders. 

(b.) Hard porous stones, or rolled masses of lava, loosely lying 
upon each other. They are called Mucken. tn thickness they 
amount to twelve feet. 

(c.J Irregular colossal or perpendicular pillars which separate 
from each other, being from forty to eighty feet high. These are 
used as millstones. The millstone rock, again, sometimes passes 
into a softer argillaceous mandelsCein mass, containing various 
included minerals. As we descend, the divisionary structure be- 
comes less, until at length we arrive at 

(d.) A mass in which the divisionary structure disappears. By 
M. Schulze this lowest bed has been named a reddish-grey por- 
phyritic basalt. It is too difficult to be quarried for millstones, 
whence it has had the opprobrious title, given to it by miners, of 
Deilstein. Its depth is unknown. 

The lava of Mennig is remarkable for the varieties of substances 
contained in it, of which repealed accounts have been given by 
mineralogists. In the history of the flow, it will be necessary to 
consider these as divisible into three classes, viz. 1st, into such 
mineral substances as have been bruken from the walls of the fis- 
sure through which the lava has ascended, and, during its ascent, 
have been entangled in the substance of the lava ; Scf/y, into such 
adventitious substances as the lava during its escape, or extrava- 
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Ration, lias entangled ; and, iidlp, into such mineral products as 
may be regarded ui the light of crystallisations, secretions, or in- 
filtrations, resulting from the inherent chemical nature of the lava. 

ist. The Mineral sitbatancea broken from the walls oftheJU- 
sure through which the Lava haa escaped. 

The lava, in its ascent from the volcanic focus, has evidently, 
before reaching the surface of the ground, found an egress through 
a succession of rocks, of which granite may be considered as the 
first or lowest. To graniti; has succeeded in rotation gneiss, and 
afterwards clay-slate. Of the existence of intermediate strata of 
mica-slate, our evidence is not exactly determinate. Along with 
these rocks, the lava has evidently entangled in its mass fragments 
of subordinate rocks or strata, such as quartz and limestone. 

The mineral substances thus resulting from the walls of the 
fissure through which the lava has ascended, I shall now consider 
in their order : 

(a.) Granlle- — In the lava near the town of Niedermennig, 1 
found entangled in the lava the altered fragments of granitic rocks. 
One variety was composed of semicrystalline grains of felspar and 
quartz with little mica, but containing disseminated in it imperfect 
crystals of hornblende ; a second variety, consisting of a whitish 
granite much altered by fire, contained no mica, and very few 
crystals of hornblende ; while a third variety merely showed an 
intermixture of quarts and felspar. All these fragments had 
been so much reduced by heat, as at their margins to occasionally 
pass into the substance of the lava within which they were en- 
tangled. 

(b) Gneiss. — Fragments of a pale-coloured gneiss, evidently 
referable to the variety of granite which I have described in a 
stratified state, are discovered, though far less abundantly. 

(c.) ^ioa.— -Scales of mica arc discovered entangled in the lava. 
One writer says they are abundantly intermixed with the lava, 
while M. Scliulze has lately nifirmeil that the lava contains no 
mica. I must myself remark, that, although scales of mica may 
be detected, they rarely came under my observation. Whether 
they are referable to the disintegrated remains of strata of gneiss 
or mica-slate, through which the lava might have passed, I am 
unable to say. 

(d.) Clai/slate. — That fragments of ihe rock of the district 
should be entangled in the lava is not remarkable, and needs no 
comment. 

(e.) Grauwacke. — That grauwacke schist, which we may con- 
sider as forming the arenaceous strata incidental to transition rocks, 
should occur entangled in the lava of Metmig might be expected, 
although it has not come within my own observation. M. Schulze 



I-AVA FIELD OF MENNIG. 123 

meDtions seeing an entangled sandstone formed of an agm-egation 
of grains of quartzose sand, which has undergone a sort of swelling 
or tumefaction from the effects of heat. He describes it as of a, co- 
lour sometimes whitish grey, or approaching to green ; as harder 
than the millstone, and as blunting the tools of the miners. 

(f.J Limestone. — Carbonates of lime have been occasionally 
found in the lava, which are not to be considered as the result of 
a process of intiltration, but as the entangled fragments of rocks 
oFUmestone, which, during the ascent of the lava, have been vio- 
lently disengaged. 

fg.J Quarts. — Fragments of entangled quartz prove that sub- 
ordinate rocks of this substance have been i)ierced. 

(h.J Quartx containing Lead. — [ possess specimens of quartz 
containing galena, which show that the lava of Mennig has ascend- 
ed through metalliferous rocks. 

(i.) Quartz containiiiff the Sulphuret of Copper. — An en- 
tingled specimen of this kind leads to the same conclusion. 

(k-) Schorl. — M. Schul/e mentions having seen schorl in the 
lava in a melted state- This is often an ingredient of granite. 

(t.) Iron. — Fragments of oxidulated and magnetic iron have 
abo been discovered in the lava. 

These arc all the substances entangled within the lava during 
its ascent which have come within my knowledge, or which I have 
been enabled to collect upon the authority of others. 

Sdiy, The Adventitious substances which the Lnva during its 
extravasation has entangled. 
The adventitious substances which the lava appears to have en- 
tangled during its extravasation is confined to the trees which, at 
llie lime when the eruption occurred, appear to have grown upon 
the margin of the lake of Neuwied. Carbonized trees arc said to 
bsve been found inclosed in the lava in an upright position, among 
'bich, it is stated, that a carbonized ash may be enumerated. 

Wy, The Mineral products, occurring as inherent Crystallisa- 

tions. Secretions, or Infiltrations, which have resulted from 

the chemical nature of the Lava. 

The nature of the lava of Mennig has been before explained, 
(see page 121.) It is a substance intermediate to felspathose and 
basaltic rocks, to which geologists have been disposed to give the 
name of grey stone. It has a base which is apparently homogeneous. 
It contains small cells or vacuities often lined with a variety of 
minerals. It is rough to the touch, and its colour is bluish-gray. 

From the observations of various authors regarding the inherent 
ciystftUisations, secretions, or infiltrations, which have resulted 
ftom the lava of Mennig, I have drawn up the following list ; 
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was a substance to be found in granular particles through the 
mass, the cryBialline form of wliich is lost, (probably by the in- 
tensity of the heat,) which could not be referred to any substance 
except augite, or hornblende. But it rather appeared to me as 
the Cornier substance. 

(g.) Olivine. — This is a rare iogredient of the Mennig lava. 

(h.) Leucite, according to M. Schuize, has been found in the 
lava. 

(i.J Opal. — Translucent grains like opal are said to occur in the 
lava, but they are confined by authois to the argillaceous mandel- 
Bein variety. 

(k.) Carbonate of Lime. — A white and reddish white carbo- 
Ute of lime has been (bund in the lava- 

The list which has been given comprises, as far as I have been 
ibie to collect, all the minerals yet known, which may be consi- 
dered as inherent crystallisations, secretions or infiltrations, with 
the exception of the calcareous tufa that is found in the clefts of 
the lava. As I consider that the presence of this substance is re- 
ferable to a period which dates subsequently to the congelation of 
the lava ilow, it will be noticed in an ensuing chapter. 

Tbese are all the particulars which I have been able to collect re- 
garding the lava flow of Mennig. The interesting character of 
the subsequent beds by which it has been surmounted will be re- 
served for a future chapter. 



CHAPTER XIX. 



From an investigation of the lava field of Mennig, we naturally 
recur to the Laacher-see, which may be considered as the great 
and common site of the volcanos of different dates. But, as I 
conceive that this central seat of convulsive operations will be 
more effectively described after certain other eruptions involved 
in its phenomena have lieen explained, an examination will be now 
made of the volcanos situated to the east and north-east of the 
lake of Laach. These are the Krufter-oven, the Rothenberg, and 
some few other volcanic peaks in their vicinity, together with the 
eruptions of Eich, and of the neighbourhood of Andemach, seve- 
rally situated to the cast of the Laacher-see i while to the north- 
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east, on the higli ridge which bounds the Rhine, we find the vol- 
cuios of Fomich, 

1st, The Krufter-oven, the Roihenberg, ^c. 

The Krufter-oven, which is the volcano nearest to theridge whicli 
bounds the Laacher-see, may be found to the south-east of the 
same, while east of it is the contiguous volcano of the Rothenbei^, 
variously named the Nickenisher Rothenberg, or the Rotebeig. 

It has been supposed by M. De Wyck that a regular crater 
has here subsisted, which, I suspect, is a mistake, as these two 
hills appear to have merely given out from small and obliterated 
apertures black volcanic sand, ashes, and blocks of slagged basalt, 
in which crystals of augite are contained. In fact, they are merely 
slag hills, such as I have explained, in which the quantity of 
aeriform fluids which have escaped from small apertures has been 
comparatively insignificant. 

About half a league north of the Rothenberg, and due east 
of the Laacher-see, there appears to be one or more slag hills of 
precisely a similar character. The black volcanic sand and cin- 
ders given out in the course of these eruptions appear to have been 
washed into a lateral ravine, which, at a distance of three miles 
north, joins the trass valley of the Briihl, It must at the time 
have been in the state of a marsh, as we find that these volcanic 
ingredients were in some few places consolidated under water in 
the form of dark-coloured tufaceous strata. 

2(//y, Tfie Eruptinns ofEich. 

Much more interesting than the last noticed eruptions are those 
near the village of Eich, which are situated still more east of the 
Laacher-see, and nearer to Andemach- They must have ori- 
ginally occurred on the very margin or shelving declivity of the 
lake of Neuwied, even when its waters were at a reduced level. 

It has been supposed by M. De Wyck that a crater subsisted 
here, which later changes have rendered indistinct or almost obli- 
terated. The site of it is said to be the deepening or cavity form- , 
ed by the westerly flank of the Nastberg, and the hills severally 
named the Mittelsberg, the Hohewald, the Wohngernth, and the 
Rreitelsbusch. From this supposed crater he has derived a flow , 
of Isva, the direction of which he has inferred more from the ob^ 
scure indication afforded by the direction of its internal pores and 
vesicles, than from decisive appearances. i 

It is difficult to accede to this view. In my own survey of thiam 
vicinity, I saw far less the appearance of one large crater, than 
proofs that several distinct slag hills, or slag cones, together with a 
small flow of lava, had broken out on this site. From these slag 
hills much volcanic sand, rapilli, and blocks of a very porous and 
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Korifltcd basalt, of a bluish-black, and even of a brownSsIi-red or 
tobacco colour, had been liberated. The Breitelsberg, for es- 
imple, forma a striking cone of porous and scoriaceous fragments, 
below which appears the flow of lava. 

The exact point of origin from which the lava stream may be 
supposed to have Howed ie rather obscure, as it must have taken 
place from the very midst of an assemblage of stag eruptions. It 
lias been most frequently referred to the Eicher Sattel. It evi- 
dently Sowed into the lake of Neuwied, and became submerged 
beneath its waters, where it has afforded a basis for some interest- 
ing deposits remaining to be described in a latsr period of this 
history. 

The lava of Eich, which is well studied in the Niesbuseh stone- 
pits, where it is extensively quarried for millstones, has a charac- 
ter approaching to that of Mennig. It is a rock apparently inter- 
mediate to trachyte and basalt, resembling the greystone of Mr 
Scrope, or lava of Volvic, being of a dark bluish-grey colour, rough 
to the touch, and containing numerous small cells, and dmsy ca- 
vities, which are lined with crystals, among which I particularly 
noticed the mysterious ones of Forricin, variously named capillary 
epidote, or needle-formed augite. Minute crystals of glassy fel- 
spar are also disseminated through the rock. 

In the lava I found several entangled specimens of primary 
rocks, particularly of clay-slate, broken oft' from the walls of the 
fissure through which it had eifect«d its escape. The most in- 
teresting of these was a beautiful white granite, in which there 
was a great excess of opalescent felspar. Whether the glistening 
lustre thus induced may be wholly or in part regarded as the ef- 
fect of volcanic heat, I am not prepared to say. 

The lava increases in compactnesG according to its depth. An 
upper portion, about 15 to 18 feet in thickness, is very much 
slagged or burnt, under which I found a more compact mass, 
about eight yards of which had then been quarried ; — but the 
depth of it is unknown. In the upper portion of the lava may be 
olwerved slight infiltrations of calcareous spar. 

This description will probably serve for the eruptions of Eich. 
The volcanic ashes washed into the take of Neuwied, as well as 
into the valley situated to the north of the hills of Eich, which 
I shall name the valley of Kehl, appear to have formed tufaceous 
deposits. — To these I shall advert hereafter. 

^ly. The Eruptions situated a Utile to the south of Andbrnack, 

near St Thomas's Convent, and the Hach MUln. 

This very obscure eruption of scorified basalt appears but a 

few feet above the surface of the ground from amidst a much later 

superjacent deposit of loose fragments of white pumice, beneath 
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which it IB nearly concealed. It may be observed a little distaQce, 
perhaps not more than half a mile, south by west of the late con- 
vent of St Thomas, now converted into a tannery. Whether it 
is to be regarded as indicative of a small lava stream, I am scarcely 
justified in forming an opinion. 

Another eruption, equally obscure, is to be inferred from the 
isolated fragments of scorified basalt which we find about an 
English mile south of St Thomas's convent, near the source of a 
copious spring of fresh water which supplies the city of Andernach. 
The place is named, from tlie mills which it sets in motion, the 
Hach-Mills. 

4^hiy, The Eruptions above the Village ofFornich on the Rhine. 

In tracing the high ridge which forms the left bank of the 
Rhine for the distance of a league or mote north-west of Ander- 
nach, we fall in with a very wooded hill, which is, I believe, nam- 
ed the Wiihsbusher Eopf, from which a small eruption has taken 
place. It may be described as situated at the distance of nearly 
a league and a half north by east from the Laacher-see. 

This volcanic peak, which is chiefly formed of heaped up 
blocks of a porous, yet hard basalt of a light bluish-grey colour, 
in which numerous crystals of augite are interspersed, derives its 
chief interest from having taken place at a period when the chan- 
nel of the Rhine, north of the gorge of Andernach, had been so 
deeply fissured by the conjoint operation of sudden violence and 
more gradual causes of corrosion, as to show a level of waters dif- 
fering perhaps little from what it maintains at the present day, 
This is evident from a trifling flow of lava, which, in descending 
down a steep declivity into the deep channel of the Rhine, may 
be observed to have found a lodgement at an elevation nearly the 
same as that of the present level of the river. 

It ought, however, to be added, that, if the Rhine itself at the 
close of the tertiary epoch was maintaining a very low elevation, 
the lake of Neuwied, though greatly reduced in its level, was in 
an incomplete state of drainage, Consequently, between the 
gorge of Andernach and the present site of the village of For- 
□ich, there must have subsisted a considerable discharge of watera 
in the form of a cataract. 

But besides the Wahsbusher Kopf, there is another small emi- 
nence in its immediate vicinity, which, I believe, bears the name 



of Alkenhof. The scoriated Lasalt which is there found gives s^iM 
milar evidence of a very insignificant flow of lava. ^M 
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CHAPTER XX. 

THE YOLCANOS CONNECTED WITH THE TBA8S VALLEY OF THE 

BRUHL. 

It will be necessary for me to preface this chapter with a 
deacriptiYe account of the original site of the volcanos connected 
with the trass valley of the Bruhl. 

At the commencement of the tertiary period, an irregular lake 
had subsisted alons the course of the river Bruhl from its source 
near the present site of Hahnenbach to Burg Bruhl ; but owing 
to the early eruptions of the Perlenkopf, and of the craters of 
Pusel and Wehr, the greater part of the lake appears to have been 
subsequently filled with tufaceous and other volcanic products. 
The overflow from this lake was between the present site of Burg 
Bruhl and that of Tonistein, where it flowed down a precipitous 
channel into a deep fissure that met it at nearly right angles. This 
I have already supposed (page 23,) to have been a valley of dis- 
nption extending from Wassenach to the Rhine, — a distance of 
five miles, which was perhaps produced by the strain occasioned 
daring the first disengagement of elastic fluids from the central 
q»erture of Laach. It is remarkable for its precipitous banks, and 
for the salient and re-entering angles which mark its course, seve- 
Tilly indicative of a violent origin. In contradistinction to the 
higoer portion of the Bruhl west of Tonistein, it may be namr 
Tie Trass Valley of the Brilhly on account of being in part fill- 
ed with a tufaceous mud, or moya, commonly named Tuffhteiuy 
which, after having been quarried, is subjected in large mills to 
Ae progress of grinding, and in this pulverised state is known in 
commerce by the name of Trass, This tufistein has resulted 
from the volcanos which are the subject of the present investiga- 
tion. — {See Plate VII. where the course of the trass valley of the 
firuhl may be traced in views 1st and ^d by the letter e.) 

The geographical situation of the Trass valley of the Bruhl 
having been described, we may next recur to the ancient lake of 
Gleis, which, as I have stated, (page 499) had received a large 
share of the overflowings of boiling mud discharged from the vol- 
cinic cauldron of Rieden. It has been considered as a deep nar- 
row ravine about five English miles in length, and varying in its 
breadth from a quarter of a mile to a mile and a quarter, having 
Wen bounded on the west by the high banks contiguous to the 
Wn of Wehr, on the east by a clay-slate ridge of the Laacher- 
lee, and on the north and north-east by a circular hill, the site 
of Bubsequent volcanos, to which the name of the Lummerfeld is 
**ow given. The height of this eminence was originally inconsi- 

I 
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derable. Its southerly flank was washed by the waters of the 1 
lake, which, in making a sweep to the east, dischargetl themselvei j 
into the Trass valley of the Bruhl, J 
Such was the original state of the Lummerfeld, when all the 1 
ToIcanoB connected with the deposition of the tufaceous mud or | 
tufTstein into the Trass valley of the Bruhl became in turns mani- 
fested. A geographical illustration^of the district at the close of ' 
the tertiary period is intended to be represented in the following | 
plan: 




'1 he letter a indicates the crater of the Lummerfeldi which sub— I 

sequently became a crater lake. I 

The letters 6 b, the trass valley of the Bruhl. j 



The volcanos connected with the trass valley of the Bruhl 
are among the most interesting ones in the present district, yet, 
from their complication, they are perhaps the most difficult to in- 
vestigate. Their brief history appears as follows : 

Ifi/, The site of the volcanic explosion was a small cminencs 
to the north of the tertiary luke of (ileis, named the Lummerfeld, 
where a crater broke out, wJiich may be named, in distinction, 
the crater of the Lummerfeld. 

Sdli/, This crater, owing to the water which found admission 
into it from the lake of Gleia, became the site of a crater-lake. 

3dlp, This crater-lake, during the continuance of the volcanic 
action, became filled with tufaceous mud, or moya. 

iithly, A newer and lesser crater, namely, that of the Kunkt- 
kople, broke out on the site of the crater of Lummerfeld. 
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5tkly, A coDsequent displacement of the volume of the moya, 
or tufaceous mud, ensued, which was followed by its overflow into 
the adjoiniug valley of the Bruhl. 

Qthly, A new crater-lake was wholly, or in part, formed by the 
walls of the crater of the Kunkskopfe. 

llhli/. During the continuance of the eruption of the Kunks- 
kopfe s fresh accumulation of moya, or tufaceous mud, ensued. 

Slhlt/, Still newer volcanic eruptions, characterized by flows of 
basaltic lava, supervened. 

Qthly, As an effect of them, a later displacement occurred of 
the volume of the fresh accumulation of moya, or tufaceous mud, 
vhich again burst its barrier, and again overflowed into the trasa 
valley of the Briihl. 

\Othly, As a consequence of tliis upfiUing of the trass valley 
of the Bruhl, a blockade, or damming up, ensued of the waters 
irhich issued from the upper and lateral valley of the Bruhl, be- 
tween Hahnenbach and Burg Bruhl, so as to reconvert this upper 
valley into the form of a lake. 

llthly. From a similar cause u damming up took place of the la- 
teral valley of the Kehl, which was thereby converted into the state 
of a small lake; while 

Lastly, during the course of these eruptions, saline springs and 
gaseous exhalations burit forth from many parts of the trass val- 
ley of the Bruhl, as welt as from the depths of the lateral vallies 
connected with it. 

Having thus explained the general routine of volcanic pheno- 
nena which the craters connected with the Briihl have presented, 
Ike plan which appears to me the best adapted to an investiga. 
tioD of them in detail, is to pursue the order of inquiry which this 
historical summary has suggested. 

Section I. — Thk bki^akini; out of thi: Ceatee of the 

LuMMEBFEI.n. 

The breaking out of the crater of the Lummerfeld has a date 
which is probably much later than that of the Herschenberg, or 
of the Bausenberg, described in the twelfth chapter, which appear 
ea the opposite side of the Bruhl. 

There is little to remark concerning this crater more than re- 
lates to its original magnitude, some notion of which may be ot>- 
tained from the s^ment of its walls observable on the northerly 
wde of the Lummerfeld. Its diameter could have been scarcely 
leas than a mile. Its walls, which, from subsequent convulsions, 
Bow appear elevated but a little above the soil, were composed of 
dark volcanic sand, cinders, and fragments of basalt slag of a red- 
dish black colour, in which crystals of augite are contained. 
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Section II. — The convebsion of the Cuateb of the Lum- 

HERFEI.D INTO A CKATEK LAKE. 

When it is considered that the southerly flank of the Lummer- 
feld rose abruptly from the very deep waters of the lake of Gleis, 
and that a large crater occupied the whole of the eminence even 
to the very brink of the lake, it is to be preeumed, that by volca- 
nic convulsions some rents might have occurred, by which lacus- 
trine waters would find admission into the depths of the crater, 
That such a cataytroplie actually took place, we are assured by 
collateral evidence, which is irresistible. But it is not so easy to 
determine whether the lake induced was an open one, or whether 
it did not rather occupy a sort of subterranean cavity roofed over 
by the demolished or sunken in walls of the crater, such as can be 
shewn to have subsisted within the crater of Vesuvius, prior to the 
mud eruption by which the city of Ilerculaneuin was enveloped. 

But the solution of this question is a subordinate one, as nearly 
similar effects, whether from an open or subterranean crater lake, 
would ensue. 

Upon the presumption that the crater-lake of the Lummerfeld, 
which must have originally subsisted in a state of ebullition, was 
an open one, which is perhaps the least difficult Bupposition of the 
two, an ideal representation of its original state has been attempt- 
ed in the geographical plan given in a preceding page. (P. 130.) 

Section lit. — The tufaceol's mud with which the lbateb 
OF the Lummerfeld became filled during the contixu- 

ANCE OF the VOLCANK^ ACTION. 

We are assured, from the ingredients which have entered into 
the composition of the lower beds of the tuflstcin of Biuhl, that 
during the continuance of the volcanic action of the Lummerfeld, 
pumiceous particles were ejected. These must be regarded as 
nothing more than basaltic materials, reduced by the continued and 
increased agency of heat to this very light and ^broua slate. They 
differ from those resulting from trachytic or felspathose ingredients 
in the darkness of their colour, indicative of their basaltic origin. 
They appear in general to have been very small, the largest 

jrcely exceeding in dimensions the fourth of an inch, while the 
smaller are bo minute as to assume the character of pulverulent 
particles. 

The quantity of light volcanic materials ejected by the crater 
of the Lummerfeld must have been so great, that, if they hod been 
discharged high in the air, they would doubtless have covered a 
considerable tract of country. But different circumstances having 
intervened, we must consider these particles as having been given 
out from a volcanic focus, which subsisted beneath the waters of a 
crater-lake. In this ciise, as I have before observed, the waters of 
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the lake would intercept all the ligh t pumiceous oi pulverulent par- 
ticles ejected in a stale of incandescence, whence would result a 
crater ^Ued with boiling mud, or moya. 

The quantity of tufaceous mud would again be increased hy the 
decomposing action which water at an elevated temperature would 
possees, but more particularly when assisted by the various soluble 
products emitted from the volcanic focus, by which a still stronger 
chemical energy would be imparted to its coufltitution. Hence the 
occasional effects which may be traced in the tulfstein of Bruhl from 
the decomposition of less levigated substances ejected by the vol- 
cano, such, for instance, as black volcanic sand, or rapilli. 

But this decomposing effect of the boiling liquid is the most 
powerfully indicated in the apparent action which it has exerted 
upon the thin partition of clay-slate, by which the crater of the 
Lummerfeld is separated from the deep bed of the trass valley 
of the Bruhl. This is observable in the ridge above the present 
site of Tonistcin, where we find th:Jt the clay-slate is for a consi- 
derable thickness decomposed, and often transmuted into a sub- 
stance approaching in its colour and other qualities so nearly to 
that of plastic clay, that it is chiefly to be distinguished from this 
substance by the greater cohesion which has remained of its com- 
ponent particles. As a consequence, the thin barrier which inter- 
vened between the crater of the Lummerfeld and the ravine of the 
Briihl has been so deprived of its 6rmness and solidity, as to be- 
come the breach, by which, during a subsequent convulsion, vol- 
canic mud was enabled to escape and overflow into the trass val- 
ley of the Bruhl. 

Section IV. — The newer and lksser crater of the Eunxs-- 

KOPFE, WHICH BHOKE OUT WITHIN THE CEATEK WALLS OT 
THE LUM.MEKFELD. 

After the crater lake of the Lummerfeld had been filled with 
boiling mud, a new volcano burst forth. Elastic gases were libe- 
rated in considerable volumes, and a:long with them scoriated frag- 
ments of basalt in the form of ashes and large blocks. 

This later explosion gave rise to the crater of the Kunkskopfe, 
the original diameter of which was less than that of the Lummer- 
feld, amounting to scarcely half the extent. It encroached upon 
the southerly limits of the former crater, as may be shown in the 
sketch on the next page. 

The walls of the Eunki'kopfe, which appear far higher than 
those of the Lummerfeld, are composed of, ls(, large masses of 
basalt slag, of a bluish-black, as well as of a tobacco-brown colour. 
Varying in their degrees of shade, in which I could detect few 
crystals of augitc ; ai/y, of rapilli or cinders of a yellowish- brown 
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tint; 3rf/y, of volcanic sand antl ashes; and ithly, of fragment! 
ofclay-Glate much altered by heat. The interior declivity of the 
crater walls is very steep, and the Eummit of ihem is narrow. • 




Section V. — The displacement which took place, coinci- 
dent WITH THE ERi;i*TION OF THK KuNKSKOPFE, OF THE VO- 
LUME OF THE TUFACEOUS MUD, OE MOYA, CONTAINED WITHIS 
THE CKATBK LAKE OF THE LuMMERrELD, WHICH WAS FOL- 
LOWED BY ITS OVKUFLOW INTO THE ADJOIXING TRASS VALLEY 

OF tiif: Uruhl. 

The effects which appear to have more immediately resulted 
from the newer craier of the Kunkskopfe bursting forth within the 
limits of the older one, consisted in the displacement which ensued 
of the volume of tufaceous mud contained within the crater-lake 
of the Lummerfeld, and in the extravasation of the same mud or 
Dioya into the adjoining trass valley of the Briihl. 

The relative situation of the crater of the Kunkskopfe, and that 
of the valley of the Briihl, is readily seen in the view which has 
been given. — f.SVe plate V/f. page J 29. J 

The particular part of the crater walls of tlie Lummerfeld which 
would most favour the escape of the displaced volume of the moya, 
has been already explained. It would be that thin portion, con- 
Eisting of clay-slale in a half- decomposed state, which, above the 
present site of Tonistein, intervened between the crater and the 
deep ravine of the Uriihl. Here a breach was formed, from an 
examination of which we learn, that the eruption of the moya into 
the valley of the Briihl was an instantaneous one. The impe- 
tuosity with which this result took place is indicated by the shat- 
tered state of the frail walls which vainly opposed an obstacle to 

* Half of tlieir entenC is Entire. I[ is on their northerly side that they 
have Buffcrtd much demolition- ('AVe filalt FIT. vitu lit, tehere a reprt- 
senlation appear! of the crater of the Kanktkipfe.j 
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the sudden rush which ensued of the extravaaated mud, in its de- 
scent within the deep ravine of the Briihl, which it filled to a con- 
siderable depth. 

The moya which was extra vasated on this occasion must be sought 
for in a lower deposit of the tuffstein of the Briihl. The superiot 
portion of the mass is the result of a later disturbance, which will 
be described hereafter. 

The base of the earlier deposit of tuffstein is composed of pul- 
verulent particles, which are evidently derived, as their more 
dark or bluish-black colour would intimate, from materials of ba- 
salt altered by intense heat. Contained in this base are small 
portions of pumice, of a paler colour, which appear in abundant 
diffusion. Rapilli may also be found in the tuffstein, particularly 
Bear the mill of Tonistein, of a bluish black or reddish-brown co- 
lour, along with small and shattered fragments of clay-slate. 

It is not a little remarkable that the tuffstein of BrL'ihl closely 
resembles in quality the " liquid mud" (as Sir William Hamilton 
calls it) generated in the interior of Vesuvius, no doubt within a 
subterranean crater lake, which, prior to the eruption of the year 
79, enveloped and entombed the ancient city of Herculaneura. 
This resemblance, indeed, might have been anticipated, as the 
ernptions of Vesuvius at that time must have agreed with those 
of the Lummerfeld, in having been derived from basaltic mate- 
rials which had undei^one the necessary modifications from lire. 
We may also anticipate, that the tufa of firuhl, when first ejected 
frem the crater lake of the Lummerfeld, would, like the inud 
eraption of Vesuvius, harden in a few days, which (as I have 
before remarked) required, even in that short interval, for the 
tffeiAiiig of it the assistance of piclis. Hence the total want of 
stratification exhibited by the tuffstein of Bruhl. 

This deposit has been suspected to contain some adventitious 
subetance in its composition, by which it is rendered less hard and 
more porous than the ovenstone of Bell, which has a similar ori- 
gin. The nature of this additional matter it may be difficult to 
point out. Probably, owing to the contiguity of the crater of the 
Lummerfeld to the bed of the lake of Gleis, its contained moya 
might have been, in some trifling degree, intermingled with the 

deposit of these waters, which has consisted, as I have before oh-' 

served, of fine tufaceous particles derived from the crater of Rieden, 

and blended with lacustrine sand and clay. 

But one of the most interesting characteristics of the tuffstein 
is yet to be explained. — Remains of trees are contained in it, such 
u Btill characterize our forests, the progenitors of which are no 
doubt to be identified in the trees of the brown coal formation. • 

• Wr M'Nab, of the Royal Botanic Garden, Edinburgli, to whose judg- 
ment I submitted the most perfect fossil leaf in mj posasKum, \tfwk \v \! 
th« Fopuluf tremv!a. 
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Tliey must have flourished as well in the valley of the Bnihl, u 
on the borders of tlie crater lake whence the extravasation of mojB 
ensued. 

It hae been remarked by more than one geologJEt, that the 
mode in wliith these trees liave been entangled indicates great 
force or power. In the case of such as are supposed, from the 
erect position in which they are found, to have previously existed 
in the valley of the Bruhl, only the lower parts of the heavy 
etcms have been found in Mtu : the removed branches having 
been broken off in the direction of the valley, or, in other words, 
in the directidn which the moving mass of the moya took in its 
descent towards the Rhine. 

The carbonization of the wood inclosed in the tufa is often 
complete, indicative, it is supposed, of the exceeding heat of the 
Huid mass in which it was involved ; — though, perhaps, regarding 
this inference some doubt may he entertained, as excessive heat 
is not essential to carbonization. On the other hand it is remark- 
ed, that in some cases the scattered leaves of imbedded trees 
seem either more carbonized on one side than the other, or are 
only carbonized on a single side ; while in other instances, both 
wood and leaves appear perfectly uncarbonized ; the finer parts 
having undergone a sort of change from infiltration, which could 
not have taken place by the action of fire. 

After this eruption of moya had ensued, attended with a com- 
plete discharge of the contents of the crater lake, a projection of 
volcanic matter into the open air appears to have been the next 
result, nhich, in falling, has covered over the extravasated deposit 
of Briihl with a layer of rapilli two inches in thickness, which at 

{iresent serves to divide the lower erupted mass of tuft'stein from a 
aler one. It is a little remarkable that these rapilli are coated 
over with a brown hydroxide of iron, which might have resulted 
fix)in the ascent or dithision of acid vapours given out by the vol- 
canic mud ; — a phenomenon which I shall consider in a succeed- 
ing section. 'J'his layer of rapilli is particularly exposed at a site 
named Eulenkeule, above Ton i stein. 

Section VI. — The new crater Lake which was forsied. 
After the appearance of the newer crater of the Kunkskopfe, 
the limits of the crater lake would undergo a modified construc- 
tion. They would no doubt be wholly or in part formed by the 
newer walls of the crater of the Kunkskopfe. This is well shewn 
in Plate VII. 2d view, p. 129. 

SErxioN VII. — The fbesh AccoMni.ATroN of Tcfaczoot 
Mud, or Moya, which, cuniNG the coxtinitanck op the 

VOLCANIC ACTION, ENSUED. 

It was during a continuance of the volcanic actinn of the Kunks- 
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kopfe, that a second upGllJDg occurred of the same crater lake. 
Pulverulent matter, along with an increased proportion of pumice- 
oua particles, cnntinued to be elaborated within the rolcanic focuB, 
which, having been intercepted by the waters of the basin, formed 
with them a renewed volume of lufaceous mud, which chiefly diC 
fered from the former one in the pulverulent matter, or pumice, 
having been of a paler colour, owing, probably, to a prolonged 
action of heat, 

Skctiom VIII. — The btill mevek volcanic ebuptions, 

CRARACTEKIZIID BV FLOWS OF XA8ALTIC LAVA, WBICH EC- 

PERVENED. 

To the breaking out of a second crater and the upfilling of the 
crater lake with renewed contents of* moya, succeeded still other 
eruptions, characterized by two flows of basaltic lava. 

I'he first of these we trace from the south of the crater of the 
Kunkskopfe into the tertiary lake of Gleie, which it must have 
filled i while the second, or far lesaer one, had its origin within 
the northerly limits of the Lummerfeld crater, the walls of which. 
Id flowing into the valley of Kurg Briihl, it has broken. 

These eruptions are represented in the following plan ; 




(a.) The greater Lava Flow which use trace from the south of 
the Kunkskopfe into the valley of Gleia. 

The larger flow of lava may be traced to a point of origin south 
rf the volcanic hill of the Kunkskopfe, being below the highest 
part of its crater walls which were unaffected by the eruption. 

The lava consisted of a dark coloured basalt containing augite, 
*hich was much scorified. 

It appears to have directed its course towards the lake of Gleis, 
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the lied of which it has occupied for a dii^taiice of two miles, expand- 
ing in width until it approacfied the side of a Bouiherly clay-slate 
ridge, against which it strove to form an abutment. But this 
contact was prevented by the quantity of mud mixed with volcanic 
pcoducts which the lava stream in its progress had displaced, aad 
which filled the intervening space between the clay-slate hills and 
the lava stream, so as to stop one of the outlets of the lake by 
damming up a stream which dischai^ed itself in the westerly val- 
ley of the Briihl, near to the present site of Burg BriihI. 

The mud which was thus disturbed appears to have been i 
coarse mixture of clay, volcanic ashes, and cinders, much of which 
has been removed during the course of time by the gradual drain- 
age of the ancient lake. It may be traced from the village of 
Gleia to Burg Briihl, 

The water which was displaced during the occupation of the 
bed of the lake by so large a mass of lava, must have readily 
found a discharge through the channel of the trass valley of the 
Briihl into the Rhine. Whether its effects can be traced in the 
removal of any portion of the substance of the tufistein. over 
which it must have flowed with some degree of violence, I am un- 
able to state. 

(fc.) The lesser erttptioji of basalt, which, in taking place from 

the interior of the crater of the Lummerfeld, intersected its 

northerly walla. 

There are evident marks of a basaltic eruption which took 
place within the crater of the Lummerfeld, and which may even 
be suspected to have extended its influence to the Eunkskopfe, bo 
as probably to have effected the demolition of the northerly walls 
of its crater, This breach is represented in the delineation of the 
crater which has been given. {See Pkite VII. page 129.) 

'1 his eruption appears to have taken place in the form of one 
or more dikes of unscorified basalt, (resembling an older basalt,) 
through which crystals of augite as well as olivine are difl'used. 

The dike appears to have intersected the northerly walls of the 
Lummerfeld crater, while an overflowing from it took the direc- 
tion of the valley near the site of the church of Burg Briihl, 



[But besides these two flows of lava, another eruption hsB 
been recorded, M. Ue Wyck states, that opposite to the : 
Tonistein trass mills, upon a declivity of the slate moun- 
tains of the Kreuzberge, is an isolated basaltic rock named: 
the Tauber. This volcano escaped my notice. Its rela- 
tions are said to be unknown.] 
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Section IX. — The f.ffect of an ehejptios of Basaltic 

J.AVA IN 8REAKI>'G UP THF. VOLCANIC BASIN FILLED WITH 

BOiLiNc Mud, axd pacsing a bkcond overflow into the 

TfiAss Valley of the Buuhl. 

The larger flow of lava which had its origin in a point of erup- 
tion Eouth (if the Kunkfikopfe had probably little effect in produ- 
cing this catastrophe. 

It ie {as I have observed) to the invasion of the interior of the 
crater of Lummerfcld by basaltic lava that we must attribute the 
demolition of the northerly wall of the crater of the Kunkskopfe, 
(see Plate VII- page 129,) aa well as the breaking up of the vol- 
canic basin filled with moya. 

The mud in its descent must have again effected its escape 
through the breach of tlie crater walls above the present site of 
the village of Tonistein, where strata of clay-slate, half converted 
by the chemical action of the boiling mass into the substance of a 
wliite clay, exhibit a most remarkable example of dislocation and 
destruction. 

The result was, that, by two successive eruptions, the ravine 
of the Briihl was lilled for a distance af three miles, until it joined 
the valley of the Rhine with a deposit of tuffstein, to the depth 
rflSO feet. 

The upper or later overflow is readily distinguished from the 
older one by the comparative lightness of its colour. The lower 
beds, when tirst quarried, appear very dark, but, upon exposure to 
ihe sun, or after desiccation, grow paler. 

In the use to which these beds are severally applied a difference 
is also experienced. The bluish-grey kind, as the lower beds are 
called, is said, when pulverized, to harden the quickest under wa- 
ter, but above water to be too liable for use ; its place under 
lliese last mentioned circumstances b«ing better supplied by the 
upper or yellowish-grey variety, which, if less applicable to hy- 
draulic purposes, does not above watei dry so quickly. 

Section X. — The eeconversiom of the Uppee and Late- 

BAL VaLLET of the BrUIIL, FROM HaHNENBACH TO BuBO 

Bruh[., into a Lake. 

Several subordinate effects appear to have resulted from the 
upfilling of the trass valley of the BriAhl with a mass of tuffstein. 

One of these was the damming up of currents in their course 
ibrough the upper lateral valley of the Briihl, from Hahnenbach 
to Burg Briihl, and the reconversion of this valley into the bed 
of Blake. 

To explain this effect, we must recur to what has been before 
sUied iu reference to the earlier character of the upper valley of 
tile Briihl, from Hahnenbach to Burg Briihl. 
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Near the present site of Burg Briilil a barrier of rock had mi* 
finally subsisted, by which much of the district west of it had long 
l>een in the state of a lake or morass ; but this barrier having been 
in process of time worn down nearly to its present level, a commu- 
nication had been at length formed with its easterly waters, and 
witli those which descended through the proper trass valley of the 
Briihl from the heights north of the Laacher-see to the Ithbe. 

Under these previous circumstances the upper channel of the 
Bruhl formed a sort of lateral valley, which met the proper trasi 
valley of the Bruhl at nearly right angles," Consequently, when 
t)ic uplilling of the trass valley with the moya brought down frata 
the Lummerfeld ensued, the result would be, that this upper and 
lateral channel of the Bruhl, from Hahnenbach to Burg Bruhl, 
vouJd be dammed up, and once more reconverted into the form of 
an irregular lake. A very slight view of the general map, or of 
Plate VII. 2d view, will elucidate this event. 

This upper valley shews much evidence of the ancient blockade 
of its waters, in the singularly conglomerated state of the frag- 
ments of clay-slate, of trachytic tufa or of basalt, which have beoi 
conveyed by torrents to the site where the junction of the two val- 
leys commences. This is well exhibited near the mill of Burg 
Bruhl. 

Section XI, — The damming up which the latbbal bavikb 

OF KeHL EXPERIEKCES FliOM THE Ol'FII.LING OF THE TBASS 

Valley of the Bhuhl, akd its conversion into the 

state of a lake. 

Another incident, similar to the last described, appears to have 
resulted from the upfilling of the trass valley of the Bruhl. This 
was the damming up of the lateral ravine of Kehl. 

The lateral valley of Kehl has its source a little to the north oi 
north-east of the Nastburg near Eich. It is a deep ravine five 
miles in length, where the waters collected in it were drained off 
in a northerly direction, and discharged a little to the north of the 
village of Kehl into the trass valley of the Bruhl. 

From an inspection of the general map it is evident, that, upon 
the trass valley of the Bruhl becoming filled with tuHstan, the 
ravine of Kehl would assume the form of a small lake. 

While the valley of Kehl was in this state, it would appear that 
the volcanos of Eich were in activity, and that the lighter ashes 
given out from these eruptions had in part fallen into it, where, in 
mingling with its waters, they had been accumulated in various 
sites in the form of a tufaceous deposit. (See page 127.) 

* This relative situation is well shewn in the snialler view represented in 
Plate V]r, pnge 139, where the upper ami lateral valley of the Bruhl is 
marked Jf. 
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Section XIl. — The Saline Spkikgs and Gaseous Exhala- 
tions WHICH BURST FORTH FROM MANY PARTS OF THE TeASS 

Valley of the Bruhl, ab wall as from the depths of 

thb lateral tallies connected with it. 

Within the depths of the trass valley of the Bruhl there are 
sbundant proofs of numerous calcareous springs having long ex- 
isted^ more particularly at the time when it became filled with the 
mud eruptions from the Lummerfeld. This will be shewn when 
I have to describe in a future chapter the travertine which in many 
sites replaced the removed beds of tuflstein. A remarkable spring 
of this kind exists at the present day, namely that of Tonistein, 
eelebrated in many parts of Germany for the quantity of carbonic 
acid gas evolved by it, which, according to an experiment made, 
is at the rate of 100 cubic inches of gas for 100 cubic inches of 
water. But this estimate is said to be much too low. From five 
pounds of this water, M. Funke obtained by evaporation 90| 
grains of solid matter, consisting of 45 grains of carbonate of lime, 
86| grains of carbonate of soda, a quarter of a grain of the car- 
hmate of iron, 4| grains of the muriate of soda, and 4 grains of 
the sulphate of soda. (HarleaSf die Gesundbrimnen am Nie^ 
derrheiny &c. p. 60 to 70, &c.) 

It is no doubt due in a great degree to the infiltrated matter 
which has been imparted by these springs to the tufisteiu of the 
valley of the Bruhl, that we find the carbonate of lime entering 
into its analysis. A hundred parts of the tuffstein, (it is not stated 
vhether from the lower or upper beds of the valley,) are said to 
have consisted of 55 to 57 parts of siliceous earth ; ^ to ^ of 
dominous earth ; 8 to 8| parts of ferruginous matter ; and, along 
with these ingredients, of 6 to 6| parts of the carbonate of lime. 

It is owing most probably to these springs, or to independent 
gaseous exhalations coincident with volcanic phenomena, that we 
are indebted for the ^scoloration, which in many places is evi. 
dent, of the tuffstein, and particularly of the pumice contained in 
it, also for the saline matters which, in the form of efliorescences, 
are observed to still exude. A salt procured from the quarries 
of Bruhl was found to contain sulphate of alumina, magnesia, 
muriatic acid, a very small proportion of alkaline matter, and oxide 
of iron. And, in another analysis, the following result was ob- 



tained: 



Sulphuric acid free from water, 8.682 

Muriatic acid, - • 6.714 

Carbonic acid, - - 20.837 

Potash and soda, - - 63.767 



100.000 * 

Das Gcbirgc Rheinland Westphalcn, Vol. iv. p. 238. 
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THE VOLCANOS CONNECTED WITH 

Such are the effects which have apparently been produced 
the trass valley of the Bruhl from its saliDc springs aod gaseai 
exhalations. Nor less remarkable are those of the lateral valley 
Kehl, which I shall next consider. | 

In the lateral valley of Kehl, which was dammed up hy tliB 
upfilliiig of the tuti'stein, saline cprings and gaseous exhalatiau 
appear to have played a no less important part than in the mua j 
valley of the IJruhl. 

The valley of Kehl, in tlic geological phenomena which it ai\\ 
hibits, \a entitled to a more particular investigation than I had] 
then time to devote to it. lu examining its bounding ridges otl 
cUy-slate, I found that u decomposition of the strata had in msnf | 
places ensued to such an extent, as to convert them to a pale yet ( 
lo wish -coloured mass of exceeding softness and friability, s^|| 
proaching to the character of the plastic clay deposit of the basU)|{ 
of Neuwied. 

This most remarkable effect 1 have been inclined to attributtj 
to the chemical properties with which the waters of the valley a| 
Kehl were endowed, while they were dammed up and contiiieiLj 
Thus, if it be assumed that springs like those of Tonistein wiai [ 
have very early subsisted in this valley, we may reasonably inieii 
that powerful energetic effects would be imparted to the waters m 
tliis small lake, assisted probably by gaseous exhalations which m 
frequently accompany the violence of volcanic actions. f 

That this speculation meets with every support from existiafiil 
appearances, I shall now endeavour to show. ' 

[n the valley of Kohl saline springs may be detected, so li 
powerful than those of the trass valley of the Briihl. Thus, tM 
Heilbrunner well, near Kehl, which is distinguished for the mtUa 
deposit which it yields, likewise gives out carbonic acid gon 
though not in such a quantity as the spring of Tonistein. Fron 
100 cubic inches of the water, 60 cubic inches of gas wereobtaiM 
cd. The saline ingredients obtained by evaporation from thw 
fountain are remarkable. From five pounds of water 143 graiu 
were collected, which consisted of carbonate of soda 54 grains ; a| 
Bulphateof soda 6J grains; of muriate of soda 24 grains ; ofcan| 
bonate of lime 55^ grains; of carbonate of magnesia S grains! 
and of carbonate of iron 1 grain. J 

That pure gaseous exhalations might have likewise taken plaoA 
from deep clefts or lissures in the valley of Kehl, is countenanceo! 
by the phenomena presented in the trass valley of firiihl. Thp. 
saline efflorescences exposed in tuff'stein quarries evidently point" 
to exhalations of sulphuric, muriatic, or carbonic acids, with whicU 
the alkalis are combined. These might have been going on whiUi 
the ravine of Kehl was filled with water, and thus have contribut-, 
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ed to produce the chemical effects which its echistose rocks of clay- 
slate go strikingly exhibit; — efTecta which are well calculated to 
throw light upon many circumstances connected with the origin of 
such older tertiary strata as were deposited, when volcBnos far more 
numerous than those of historic times were in an extreme state of 
activity. 

This last view which 1 have taken meets with support in an- 
other appearance which is presented by the valley of Kehl. 

In one locality I found that the same decomposed strata of clay- 
slate had undei^one a clirtnge of colour from some advcntitioUB 
matter resembling plumbago, by which they were very thinly coat- 
ed over and blackened. At the same time my surprise was in- 
creased to find, thai they were not only warped and hardened, 
as by the heat of a furnace, but that in a few places a sort of coa- 
glomerate rock had been formed by very small shattered fragments 
of day-slate thus coated over, and afterwards, either by chemical 
IMsns or by volcanic heat, firmly agglutinated. 

To account for this appearance I searched for some unequivo- 
til indication of volcanic fires, in the absence of which I am 
strongly inclined to suspect that phenomena had taken place in 
the valley of Kehl, somewhat analogous to what I have observed 
in the vicinity of Modena, consisting in the evolution of gases 
from very trifling apertures no larger than those of common wells. 
At the same time it must be added, that, in the valley of Eehl, these 
gases must have risen with a force capable of shattering the strata 
which offered a resistance to their escape ; — and, as it is possible 
that the same gases were also capable of being inflamed upon com- 
ing in contact with the atmosphere, wc are perhaps warranted in 
■ttributing to this cause the slight marks of heat, which seem to 
We contributed to the subsequent ^glutination of the dispersed 
figments of clay-slate. The coating, resembling plumbago, with 
which these fragments are blackened, appears to be a carburet of 
iron ; — though in one specimen I observed faint indications of the 
presence of the sulphuret of iron. 

Lastly, in the lateral valley of the Briihl, between Hahnenbach 
md Burg Briihl, many saline springs and gaseous exhalations ap- 
petr no less to have burst forth, though their effects upon the 
strata which came under their influence are not to be so easily 
traced. Mineral wells, nearly similar to those of Tonistein, are 
found at Obcr and JSicder Zisscn, and near Burg Briihl. 



These are all the volcanic phenomena connected with the trasa 
Tdley of the Briihl which I have been enabled to collect. The 
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inquiry into them has been a difHcult one, upon whieh do prior 
treatises tliat I have consulted throw any important light. M. 
Stoininger is the only geologist who has suspected that thf ] 
eruption of the tuffatein came from the Hunkskopfe ; but he hat I 
offered for his opinion scarcely any details, and no proofs whatever, i 

Any further information regarding the trass valley of the Bruhl j 
belongs to a future period of our history, which cannot be conve- 
niently anticipated. For the present, therefore, the following 
brief observations may suffice : 

The tuD'stein, which, in its prompt consolidation, had blocked 
lip two lateral vallies, and had caused corresponding lakes to en- 
sue, began to soon give way to the corroding effects of mountain 
torrents. 

The waste ensuing from this cause, although a gradual one, 
was, by the softness of the materials acted upon, rendered tole- 
rably rapid ; eventually producing immense insulated masses of 
tuffstein, which, in having survived the undermining action of the 
Bruhl, now, under the most picturesque forma, line its wooded 
heights. (See Plate VII. p 129, 3d view.) 



CHAPTER XXT. 



i 

LCAH6S, I 



THE REVIVED, OR COMMENCING, ACTIVITY OF SL'CH VOLi 
AS HAVE COKTINUED THEIR ENKHGY TO THE CLOSE, OH 
BliYOND IT, OF TKK TERTIARY EPOCH. 

I HAVE deferred to the latest investigation such volcanos as . 
have exhibited an activity which has extended itself to the close, 
or even beyond it, of the tertiary epoch. 

The volcanos which fall under this description are referable to J 
two lucahties ; the first of which is the Laachcr-see, while the 1 
latter is the vicinity of the hills named the Humrichs, situated 
near the confluence of the Nette and the Khine. i 

The revived eruptions of the Laacher-see certainly date from 
the time when many other large volcanos, which I have recent- 
ly described, were in activity. But, in the continuance of their 
operations, they long survived the suppression of such other vol- 
canos, and did not cease to he inactive until the close of the ter- 
tiary, or even the commencement of the present epoch. 

The second of these later systems of volcanos, namely, those in 
the vicinity of the hills named the Humrichs, began later than 
the revived eruptions of the lake of Laach, and were even conti- 
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Dried later, so as to exteinl to a period so very receuc, as to ren- 
der it somewhat doubtful if they were not actually prolonged to 
faistoric times. 

After this explanntion it will be evident, that we are entering 
upon a now interval ; — an interval, which, if still not free from 
volcanic convulsions, will at least show that the volcanic activity 
)iad undergone a considerable abatement. 

At the commencement of this period, the banks of the basin of 
Neuwied began to be covered with forests, the progenitors of the 
present stock, while the races of animals then subsisting, some of 
*hich are now extinct, ranged in numbers among the woods or on 
the borders of the lake, their resort to this site being only inter- 
npted by occasional or much abated volcanic convulsions. 

I am also inclined to suspect, tor reasons which will be stated 
heieafler, that about this period maD became a tenant of the soil 
of western Europe, though in his most savage state of habits. 

Lastly, the disintegration of the primary rocks, as well as the 
tertiary strata of the basin of Neuwied, at length began to exhi- 
bit a progress of waste differing little from what is exhibited at 
the present day, having evidently undergone a diminution of its 
ancient rapidity. This more slow process can scarcely fail to be 
attributed to a very different state of the atmosphere which must 
have then prevailed, by which the surface of the earth was ren- 
dered compatible with the exiatence of the present vegetable and 
animal races. 



CHAPTER XXII. 

THK LATER KIlUfTIONS OF THE CHATElt OF LAACH. 

No pan of the geology of the basin of Neuwied is so ditHcult 
1^ be undei^tood as that which relates to the lake of Laach. In- 
aeed, it would be in vain to attempt an explanation of the various 
substances ejected from this crater during the last convulsion 
which it experienced, without assuming certain historical incidents 
connected with its earliest formation, to which we are led from 
analogy, or from considering what actually took place in other 
craters, the depths of which are belter known to us, such as those 
of Riedcn and Fusel. 

In the fifth chapter of this work, (page Kl to 27,) I entered 
at length into this hypothetical history, reserving, as I mention- 
ed, its elucidation for a more advanced period of this investiga- 
tion. I shall therefore now remark, that after having described 
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in minute detail the volcanic operations of the cruter of Rieden, 
there will, I think, be no difficulty in obtaining an assent to the 
great probability, that during the commencement of the tertiacj 
epoch the self-same process might have been going on in the cr». 
ter of Laach, the depths of which have been necessarily conceal- 
ed from us by the deep deposit of plastic clay and sand which it 
received as a crater lake, owing to its communication and the in- 
termingling of its waters with the great lake of Neuwied. 

One supposition which I entertained was, that, either coincident 
with the crater of Laach assuming the state of a crater fake, or 
subsequently to this event, fclspatliose rocks of volcanic origin, in 
issuing from a deep focus, had ascended, in the form of veiiiB ot 
dikes, through the vent of the crater, displacing moat of the de- 
bris with which the orifice was choked up, as well as entangling 
many shattered fragments within its viscid substance. 

Another supposition was, that an eruption of pulverulent and 
pumiceous particles of trachyte, so frequently the concomitant of 
trachytic Tolcanos, had ascended through the vent of the crater, 
and having been intercepted by the waters of the crater lake, had 
formed a deposit of tufaceous substance with which the trachyte 
was surmounted. 

This was the hypothetical history which I then assumed, leaving 
its confirmation for a future consideration. It of course involv^ 
the notion, that this early eruption of trachyte did not rise to any 
considerable height, but that it had remained concealed belo* 
the level of the waters of the crater lake, 

The remaining portion of the history of the Laacher-see is evi- 
dent enough. 

The crater of Laach, in consequence of its juxtaposition to tht 
great tertiary lake of Neuwied, became filled with a deposit of 
plastic clay and sand, the remains of which arc still evident 
(See page 77, &c.) This deposit is of course inferred to have beea 
BLperimposed upon the dikes or cones of trachyte which had been 
protruded from the depths of the crater. 

Since this period, down to nearly ihg close of the tertiary epoch* 
the lake of Laach appears to have suffered no violent change, 
The volcanic phenomena which then began to appear may b< 
successively considered after the following manner : 

isi. The eruptions occurring around the margin of the Laachei- 
see; 

Qdfy, The still later eruptions which had their origin from the 
depths of the crater itself; with the historical information whicb 
the various ejected products communicate of the earlier state fd 
the basin of Laach ; — and, 

Sdly, The prolongation of the later eruptions to the close of the 
tertiary, or even to the commencement of the present epoch. 
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Section I. — TiiK e hup i ions occubuing arousd the maruin 

OF THE LaaCHICU-SIIE. 

The present Eection is devoted to a consideration of the erup- 
Uons which have had their origin, nut in the crater itself of the 
Laacher-see, but in the rocks of clay-slate which form its margin. 

In considering the crater of Laach as a vast circular aperture 
from which minor fissures of a longitudinal form have radiated, it 
is not irrational to suppose that such fissures miglit have proved 
the predisposing cause of the basaltic eruptions which have occur- 
red round a central aperture, such as we are contemplating. 

But this view has been before supported on the following 
grounds : 

It has been esplained, that the crater of Laach is perhaps the 
oldest volcanic eruption in the Lower Ilhcinlsnd, bearing dale 
from the very commencement of the tertiary epoch, and imme- 
diatety preceding the plastic clay deposit, with which, owing to 
the junction of its waters with those of the lacustrine expanse 
of Neuwied, it was lillcd. 

In treating of the lateral fissures connected with the central 
aperture of the Laacher- see, the remark of Von Buch was noticed, 
that if we suppose a succession of solid and unelastic strata to be 
suddenly acted upon from below by the expansive force of elastic 
fluids, it is evident that nut merely would a central aperture be 
formed, but that this strain would occasion a number of lateral 
fissures. In noticing such presumed fissures I added, that some 
of them which have radiated, as it were, from the central aperture 
of Laach, were to be detected by another species of evidence; — 
IMmely, that, in a subsequent period, they had favoured the erup- 
I tion through them of basaltic lava, or, in other words, that these 
fitsures had afforded the predisposing condition by which columns 
ef Volcanic matter had In their ascent been enabled to reach the 
lUfiKe of the earth ; — and that fissures or rents of this description 
ItAght be traced west of the Laacher-see as far as the hill named 
tin Ganaehals, to the north of it as far as the trass valley of the 
Briihl, to the south of it as far as the millstone quarries of Nie- 
tetnennig, and to the east of it as far as Eich. 

Thia view is certainly much countenanced by the direction of 
many eruptions of lava which appear to have radiated in every 
direction round the crater of Laaeli, and which, we are entitled to 
conjecture, ascended through very ancient rents. 

All the eruptions which appear to have observed this distribu- 
6tm we have at length considered, with the exception of those 
^ch have had their origin in the fissures which are to be found 
nearest tu the crater of Laach, or around its marginal cliffs. 

Regarding these as well as other later eruptions round the era- 
ten of Laach, it may be remarked, that they differ little in their 
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iDtneralugiciil character trum many which have been described 
The black or ^ey volcanic sand, and the cinders, give evidence 
that in all or most of them gaseous matter was extricated. But the 
lava flowB which have issued from the apertures thus formed are 
the most characteristic of these volcanos, though none of them arC 
considerable. The basaltic lava (tor this is its general character,) 
shows here a remarkable hardness, and it contains fine and perfect f 
crystals of augite. In general, it exhibits fewer marks of iire than f 
in other eruptions recited, being less porous or scoriated. There p 
is also contained in it, though much less plentifully, crystals oft f! 
reddish coloured felspar, occasionally reduced to the slate of i * 
porcelain. Where the rock appears much scorified, (and we cer- [■ 
tatnly find some loose blocks of lava in this condition,) besides i" 
augiie, it contains, thougli less plentifully, mica, which has been j* 
dtscribed as of a tobacco-brown colour. [■ 

Af^er these very general remarks, I shall proceed to describe F 
in their order the volcanos which may be situated on the norther- p 
ly, westerly, southerly, or easterly limits of the crater of Laacb. ■ 

1" 
ist. The Eruption on the northerly margin of the water of ^ 
Laach. f- 

One slight eruption may be described as existing on the nortli. i 
erly margin of the lake, which is indicated by the many blocks of 1 
a dark-coloured basalt, unscorified, or very little so, containing )j 
crystals of augite, which we find half- concealed by underwood 01 
the deep volcanic sand of the lake. These blocks will be found 
to lie to the east of the very white and prominent remains of the 
plastic clay deposit, which appear in a sort of patch upon the 
north side of the lake. 

^dly. The Volcanus to the west of ike Laacher-see. 
The eruptions to the west of the Laacher-see are those whiA' 
are situated on the north-westerly bounding cliffs of the lake of 
I^aacb, and an inconsiderable one which is situated to the south- 
west of this great crater. 

(a.) ThK EEUPTIONS WHICH HAVE TAKEN PLACE FHOU 
\OltTH-WESTEBLY HOUNDING CLIFFS OF THE LAKE OF LaACH. 

— A small slagged-top hill lies to the north-west of the lake of 
Laach, where may be found a few basalt blocks. 

But a far larger and more important one is the Veitskopf, W 
which I shall now confine my attention. 

It has been shewn in the sixth chapter, (page 49,) that one of 
the greatest drains for the overflow of the tufaccous mud or nioy« 
trom the crater of Kieden was an ancient lake, in some places of 
considerable depth, which extended from the northerly boundUJ 
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of tbe high hill of the Gansehals in a direction north by east ae far 
u the volcanic hill named the Lummerfeld. This tertiary lake, the 
deep bed of which had probably been induced by volcanic causes, 
I have named the lake of Gleis. It was droiocd by a stream 
ntuated to the north, by which any overflow was carried into the 
firuhl. — {See the Geographical Sketch, p. 130.) 

Now, by consulting the general map it will be evident, that 
(he Laacher-see was separated from this ancient lake on the north- 
east by a very narrow yet high ridge of clay-slate. This, then, 
was the site, now named the Veitskopf, from which an eruption 
look place of volcanic matter. 

The cinders and slag to be traced at the top of the hill show 
the nature of the eruption. It would appear that from this vent 
two slight flows have issued; that, while the one has descended 
towards the lake of Laach, the other an the opposite side has fal- 
len into the lake of Glcis, its course being traceable in a direction 
towards the villi^e of that name. The lava is of the kind which 
I have already described, as existijig on the margin of the 
Laacher-see. It is only in a small degree porous or scoriaceous, 
and it contains crystals of augite. 

M. Steininger and other writers think that a large crater is de- 
veloped in the hill of the Veitskopf. There is certainly much of 
the appearance of one upon the westerly side of the hill ; but it 
rather appears to me to have been caused by the action of rains 
upon the tufa which lines the side of the hill, derived, as I have 
shown, from the overflowings of the tiifaceous mud of Rieden into 
the lake of Glcis. 

There is also an appearance of an addition to the height of the 
Veitskopf having been induced by an eruption of the tufa from 
the Laacher-see. But, as I conceive that this has been the re- 
Eult of a later explosion from the crater of I.aach, an investigation 
of this appearance will be remitted to a future section. At the 
same time it is by no means unlikely, though it is incapable of 
being proved, that, during the basaltic eruption of the Laacher- 
see, at present described, some little of the ancient contents 
of the lake, consisting of yellow tufa, mixed with sand or plas- 
tic-clay, as well as fragments of trachyte, forced from the ex- 
treme depths of the lake, might have been thrown up, and might 
have been mixed with the tufa of the lake of Gleis. — For the 
reasons, however, assigned, a description of this ejection will be 
reserved for the conclusion of the chapter. (See p. 164.) 

(6.) An INCONSIDEBABLE ERUPTION ON THE SOUTH-WESTEB- 

LY MARGIN OF THE Laacher-see, — Ou the south-westetly mar- 
gin of the Laacher-see, a little to the north of the Abbey of 
Laacli, is another eruption of basaltic lava, resembling in charac- 
ter that of the Veitskopf And, according to M. Steininger, 
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fi xlag-topp^d hill lies to the north-west, near the crater. Here 
may be found a few basalt blocks. 

3(//y, The Kruptiorus of Scarified Basalt on the southerly margin 
of the Crater of Laach. 
On the southerly margin of the Laacher-see, there are three or 
four minor eruptions of scoriaceous basalt to be observed. Blact 
volcanic sand, cinders, and fragments of basalt slog, particularly 
the latter, constitute their general character. They will be found 
a little to [he south-east of the abbey of Laach, and, in another 
site, due south of the crater. 

iihly. The Eruption on the easterly margin of the Crater of 
Laach. 

An eruption has occurred on a high hill, forming the exact 
easterly boundary of the crater of Laach. It is composed of a 
blue basalt, of rather a dull cartb^-looking character, yet compact. 
There are no signs of any crystals in it. The ingretlient of fel- 
spar appears to have entered into the composition of the basalt in 
rather more than its usual proportion. 

The point of eruption to which this basalt may be traced, ia 
indicated by a rock which appears to project or stand out like > 
wall. There has probably been a slight flow down the steep de- 
clivity towards the lake, which is to be inferred from the nume- 
rous blocks which are there found. 



These remarks conclude my observations on the eruptions of 
basalt slag, which appear to have broken out, not from the crater 
itself of Laach, which was unaffected by them, but from the clay- 
slate rocks which form the margin of the lake. 

My next object, therefore, will be to explain in 

Section II. — The still later Eruptions which had theie 

ORIGIN FROM THE CitATER ITSELF OF LaaCH, WITH THB 

HISTOniCAL INFORMATION WHICH THE VARIOUS KJRC 
PRODUCTS COMMUNICATE OF ITS EARLIER STATE. 

In the view which I have taken of the earliest state of the 
crater of Laach the sum of my speculations was, that if by 
drainage we could explore the great depths of the lake itself, 
of which our most evident information is derived from the remains 
of strata of plastic clay and sand which line its margin, it is hj 
no means improbable that an eruption of trachytic rocks, coated 
over by a tufaceous deposit, perhaps a slight one, would be mani- 
fest, resembling that which has occupied the depths of the bastni 
of Rieden and Fusel. 




DEPTHS OF THE CRATER OF LAACH. 

But to render more perspicuous the views which I have incul- 
cated, I ahaU revert to an ideal section, given in pdge HI of this 
memoir, in which 1 endeavoured to represent the supposed internal 
distribution of the contents of the lake, which consisted. Is*, of 
the debris which choked up the orifice of the crater, as it is tra- 
Terse"d by dikes of trachyte ; Sdli/, of the tufa by which the debris 
was supposed to have been coated over ; and, 3d/i/, of the thick 
deposit of pla^^tic clay and sand, (intermingled in its upper beds 
with ejected moya from Rieden,) by which the whole was aur- 
DiDunted. 



PlattiC'Claj/ unit tatid ; 
''•e tipper bedi mlxrd 
ith tujbji'im Riedm. 

traversed by dOiei of 

; the TChoU HUT- 

\tcd by a tiif aceova coating. 

After this preliminary view, T shall consider, in the course of 
this section, the proofs which are afforded of this early state of the 
crater of Laach, as it is revealed to us by a species of evidence 
which incorporates itself with its latest geological history. 

Near the close of the tertiary epoch, the fires of the volcanie 
focus, subsisting beneath the depths of the crater-lake of Laach, 
appear to have been rekindled. This effect was accompanied by 
the extrii^ation of elastic fluids, which forced for themselves a re- 
newed passage through the vent, which had long since been chok- 

In the nature of the various substances ejected, which, as I 
shall shew in a future part of this chapter, may be regarded as 
the result of a series of minor and prolonged explosions, may 
be read the earlier history of the basin of Laach. The ejected 
substances may be summed up as follows : 

\st. Fragments of primary rocks, either forced from the walls 
of the crater during the disengagement of elastic fluids, or from 
iheolder debris, which, at the commencementof the tertiary epoch, 
liad choked up the vent. — — 

Zdty, Fragments of the volcanic rocks, which, in the same early 
tertiary period, are supposed to have ascended through the debris 
in the form of dikes, but which became submerged under the 
raters of the crater-lake. 

^diy, Fragments of the ancient tufa, which, soon afler the 
ascent of dikes of trachyte, is supposed to have formed a bed 
over them, or a sort of tufaceous coating. 
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ithly. Ejected matter from the lower tertiary beds, which, anb- 
sequontly to the protruHion of dehrie of trachyte, had tilled the 
crater of J.aach as a lacustrine deposit. 

6thty, Matter from the upper beds of the south of ilie crater of 
Laach, consisting of tutaceous mud, or moya, which, having been 
ejected from the bastin of Rieden, hod become commingled 'with 
the de)wsit then going on of sand and plastic clay. 

Such is the list of ejected products which is open to our exami- 
natiou on the margin of the crater of Laach, as the result of the 
latest explosions of this volcano. These dispersed substances ve 
shall now examine in the order which I have explained. 

\st, Fraffmetila of the Primary RocTis either Jbrced from the an- 
cient walls of the Crater durittg the disengagement of elaalic 
Jtiiiils, or from the older debris, which, at the commencement of 
the Tertiary Kpoch, had choked vp the Vent. 
The ejected fragments indicative of the succession of primary 
rocks through which at the commencement of the tertiary epoch 
elastic gases had forced for themselves a vent, or of the fragments 
which had originally choked up the vent of the crater, — are vari- 
ous. They do not only consist of the common primary rocks of 
clay-slate, or grnuwacke schist, common to the district, but of such 
deeper>seated rocks, as mica-slate, gneiss, and granite. In fact, ne 
are informed by the fragments thus thrown up, that the deepest 
seated rocks through which a crateral aperture had been forced 
consisted of granite ; and that to this fundamental rock had suc- 
ceeded gneiss, mica-slate, and clay-slate. 
These I shall describe in tlieir order : 

{(!,) Granite. — Granitic fragments, generally more or less al- 
tered by heat, are abundantly found. One specimen among them, 
the least affected by fire, much resembled a specimen which I de- 
scribed as ejected by a volcano in the vicinity of the High Kel- 
berg, {see page 69,) though perhaps it contained more hornblende 
disseminated through it. Other specimens shewed a diversity in 
the superior crystalline state of the particles of hornblende which, 
they contained ; but whether this difference did not in part result 
from the subsequent action of heat given out by the volcanic focus, 
it may be a future question of interest to solve. Some of the spe- 
cimens I collected contained very imperfectly crystallized portions 
of felspar of a blue lilac colour, and of an opalescent lustre, one of 
which was mure than two incites in length, and about half an one 
in breadth. This modification was probably the effect of heat. 
In another specimen crystals of magnetic iron occurred. 

(6.) Gneiss, — Among ejected fragments of the lake of Laach 
I obtained a specimen exhibiting the junction of granite and gneiss, 
whence it may be inferred, that in an order of superposition gneiss 
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succeeded to granite. But besides this fragment, I collected various 
others consisting solely of gneiss, in which more varieties than one 
of this rock might be detected. 

The first of these varieties was a dark greyish- coloured gneiss, 
etieSy composed of a pale-coloured felspar and minute scales of 
tnca, through which I found magnetic and specular iron ore to be 
iEffused, as welt as sphene ; the latter much more sparingly. A 
mond variety of gneiss, admitting two or three lighter shades of 
colour, contained still more felspar interlaminatcd with minute 
scales of miea ; — while a third variety was of a brownish-red tint 
variegated with shades of a cream colour. It contained crystals 
approaching to a vitreous lustre- 
All these fragments appeared to be more or less affected hy heat. 
Some even approached to the Gtate of a glassy slag, or even to 
pumice. In one specimen the interlaminatcd felspar resembled 
obsidian. 

(c.) MiCA-sLATE. — Fragments of mica-slale, generally affected 
by fire, are more sparingly found. It is sufficient to remark of 
tnem, that the mica appears of a very dark liver brown colour. 

(d.) Clay-slate. — Fragments uf clay-slate are also, as we 
ipifht expect, abundantly fuund- 

I might add, that I found another fragment which I am inclined 
to consider as having proceeded from some subordinate rock be- 
longing to the primitive class- It appeared to consist of an im- 
1 mense congeries of very black minute crystals of basaltic horn- 
blende, though it was evident, from some decomposed specimens, 
thgt felspar was much diffused through the mass. I also detected 
iQ this specimen minute crystals of magnetic iron. 

Such are the ejected fragments indicative of the succession of 
primary rocks through which elastic gases had forced for themselves 
a Tent. 

W/y, rAe Fiagmentsof Trachytie Rocks which moy be supposed 

to have ascended through the debris of the Crater in the form 

of Dikes, and to have become submerged under the waters of 

the Crater-lake. ] 

The nature of the trachytie rocks which first occupied the depths 

of the crater of Laach in the form of dikes are here conceived to 

bive been made known to us during the progress of much later 

explosions, by which abundant fragments of them, most of them 

altered by recent fires, were ejected. 

Many of these volcanic fragments much resemble some varieties 
of granite, and thus give countenance to Dr Daubeny's notion, 
that trachyte is merely a granite altered by volcanic fires. But 
into the merits of this hypothesis, I cannot allow myself space to 
rater. 
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One of these rocks has certainly a granitic Btruciiire, being com- 
posed of semicry stall in e grains, chiefly of felspar. These graini 
differ in their magnitude in different crystals. The largest of 
them scarcely exceed those of a fine-grained granite, while the 
smaller are almost imperceptible without the aid of a microscope. 
The felspar is of a greyish-while, miik-whicc, an J even of a green- 
ish-white colour ; but its particles difter from those of granite, by 
shewing almost altogether a vitreous lustre, or, in other words, the 
rock, instead of common, contains glassy felspar. The other in- 
gredient of this rock is basaltic hornblende, which is disseminated 
through it in the form of minute crystals. Small dnisy cavities 
abound, which are lined with mammillated particles resembling the 
substance of prehnite. 

A second fragment of rock of a volcanic origin is of the same 
granitic character, but is distinguished by the presence of addi- 
tional ingredients. It is composed of semicrystalline grains of 
glassy felspar, which show all the intermediate changes from a 
transparent white to a yellowish-brown colour. Intimately and 
thickly blended with these are small black crystals of basaltic 
hornblende. But the substance which gives to this variety of 
the rock its peculiar character is the inlerspersion of particles of 
Hauyne of a splendid fierlin-blue or sapphire-blue colour. In 
this rock are also found specks of magnetic iron and titanite, 
Mica is said to be an ingredient ; but in the specimens which 
c&me under my own notice I could not detect this mineral. Cer- 
tain very minute yellow particles which it contains have, I be- 
lieve, been described by mineralogists under the name of chryso- 
lite, which, however, is nothing more than another name for olivine, 
Noeggerath adds apatite to the list of ingredients which these 
fragments contain. 

This rock is again susceptible of modifications. In some spe- 
cimens its granitic character becomes gradually lost, and it ac- 
quires a felspathose base of rather an earthy appearance, and of a 
bluish-black colour, varied, however, by the interipersion through- 
out it of extremely minute crystals of hornblende, which are 
densely fixed in it as in a sort of paste. It is again very 
beautifully variegated by numerous crystals of Hauyne, which in 
some spots are so thickly diffused as to give it a prevailing sap- 
phire-blue colour. And, to add to the splendour of this rock, 
iflne transparent crystals of glassy felspar, of a splendid pearly 
lustre, and often about the third of an inch in length, appear 
scattered throughout it. This is one of the most elegant rocks 
which can possibly meet the eye of the geologist. 

Such are the ejected fragments which approach in character to 
those of granite, — so nearly, indeed, as to give some little weight 
to the hypothesis, that they are merely pyrogenous modification! 
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^b this rock. They appear, if we may judge from the numerous 
Hn&thered portions which are strewed about the lake, to be much 
I prone to decomposition ; the substance of glassy felspar and 
Hauyne being generally the least decomposable, and remaining 
after the other ingredients of the rock have assumed a pulveru- 
lent form. 

Many of these fragments have been much affected by volcanic 
fires, so as even to be reduced to a state approaching to that of 
pumice. 

But I have yet to describe the most prevalent fragments of 
trachyte which have been ejected. 

Certain of these have a base of felspar of a bright bluish-grey 
colour. In this base are disseminated numerous crystals of glassy 
felspar, very white and translucent, the prevailing size of which 
is from the tenth to the half of an inch. Among these fragments 
small crystals of hornblende are abundantly diffused. In short, 
the rock may be briefly described as having a bluish-grey felspath- 
Dse base, wherein crystals of glassy felspar and hornblende are 
disseminated ; added to which other occasional ingredients appear, 
such as crystals of augite, scales of black mica, Hauyne, or sodalite. 

Of the substance thus described, I have suspected that the vol- 
canic rocks which were very early protruded from below the waters 
of the crater-lake were chiefly composed. But, by the greater or 
lees operation of much later volcanic hres, a remarkable change 
in the external character of these materials seems to have ensued. 

By a slighter operation of heat the base of the rock appears to 
have undergone no further alteration than is shown in the minute 
pores which it exhibits. 

From a greater application of heat, its base has in numerous 
ejected fragments passed from the colour of bluish-grey, and from 
a lustre which is pearly, to one that is of a dirty fuliginous black 
hue, than which nothing can l>e cimceived of more dull. Its po- 
rosity has likewise increased with the change, as well as its irre- 
gularity of structure, which are conjointly indicated by a pecu- 
liar roughness to the touch. At the same time, the hornblende 
has been occasionally converted into a sort of pitchstonc- 

And, thirdly, from a still more intense application of heat, the 
rock has, in many instances, become specifically much lighter and 
more porous, so as even to approach tlie character of a black cin- 
der, or even of a grey poraiee. Its inclosed crystals of glassy 
felspar have also partially disappeared, or have assumed the state of 
a pumice, leaving behind them irreg;ular pores. Hauyne, however, 
seems in many cases to have survived the effects of this increased 
temperature. Other varieties of contained minerals are not so for- 
tunate, having been lost in the new homogeneous complexion 
which the mass has occasionally assumed. 




156 LATER EJKCTIONS FROM THE 

'i'here is ngain another form which the ejecied trachytic frag- | 
ments have put on, wliich is that of ellipsoid balls, vanously called j 
amandes volcaniqttes, larmee voicattiques, or bambea. I 

hagtly, the felspathose Gubstance described appears as a grey ^ 
or dark-coloured sand, which Geems to have been projected in ex- 
traordinary quaniilies from the depths of the crater of Laach. 
We find among its particles comminuted grains, generally in an 
Utrited Etate, of glassy felspar, basaltic hornblende, or titani- 
ferous magnetic iron ore, varied with minute portions of Hauyne, 
and many other still rarer minerals of the rocks which have been 
described. Much of this sand, at the same time, must have re- 
sulted from the comminution to which the larger volcanic frag- 
ments of the lake have been subjected by the operations of moun- 
tain torrents, and must have been also mixed with the black sand 
given out during the course of the previous basaltic eruptions 
which took place from the heights that bound the crater of Laach. 

These are all the kinds of volcanic substances which I observed 
strewed in fragments in the vicinity of the Laacher-see, with the 
exception of one solitary broken mass which fell under my observa- 
tion of rather a diflerent character. Its base was a felspathose 
substance, of a brownish purple-red colour, variegated with paler 
shades, a little porous, or containing small cavities the sides of 
which were incrusted with a blackish powdery substance resulting 
probably from decomposed or burnt crystals of hornblende. This 
rock contained crystals of felspar that no longer retained their 
vitreous state, but seemed to have been reduced to the state of a 
pumice. 

But there Is perhaps no character by which these various 
products are more distinguished than in the variety of mine- 
rals which they contain, at a leading few only of which I have 
yet glanced. Accordingly, the banks of the Laacher-see are an- 
nually visited by mineralogical collectors, from the result of whose 
labours I shall endeavour to render a list of such as have been 
discovered, either contained in the various volcanic rocks which 
I have described, or mixed with the dark volcanic sand of the lake. 

(a.) Glassy Felspab. — The beautiful small crystals of glassy 
felspar, which rival in their clearness the most limpid water, have 
been already alluded to. Th«y give a principal character, from 
their extraordinary abundant di^sion, to the various felspathose 
products of the Laacher-see. 

(6.) Hornblende. — Crystals of basaltic hornblende are in some 
ejected volcanic fragments plentifully disseminated. 

(c.) Augi/e, as we might expect in felspathose rocks, is compa- 
ratively a sparing product. 
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I (d.) Miea. — Scales of a dark -co loured mica arc found difllised 
In many fragments; but I have been in doubt wbether or not to 
consider thera as entangled fragments, torn from the primary rocki J 
of which the walls of the cratcra! vent were composed. 

(e.) Tilaniferoiis magnetic iron ore. — Small octahedral c _ 
sials of titaniferoas magnetic iron ore, of an opaque and iron-black 
colour, must be considered as rather abundantly diffused through 
the Tolcauic products of Laach, which, from their existing among 
the disintegrated materials of the crater in a state of preservation, 
tiaving survived the decomposition of other ingredients, give ft 
corresponding character to the volcanic sand of the lake. 

(/) Titanite. — Grains of titanite, named by writers on the 
valcanbsofthe Rheinknd, yellow Menakerz, or semeline, are found 
oader the same circumstances as litaniferous magnetic iron ore. 

{g.) Hauyne. — This mineral, which is not only found in the 
gected volcanic fragments of the crater, but likewise dift'used 
dirough the sand of the lake, does not occur in particles so large 
as we observe them to be in the lava of Mennig. (Seepage 124>.) 
Its particular localities have been referred by authors to the north- 
east and the east of the Laacher-see. The Hauyne of Laach is 
of a fine blue colour, but regular crystals of it are seldom or ever 
met with. Its specific gravity varies from 2.350 to -i.SOO. The 
Hauyne of Laach has been analysed by Bergemann, the result of 
'^ hich is as follows : 
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12.24 


Sulphuric acid, 
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1.15 
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1.50 
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f (A.) Meiunlle. — This is another product of Laach allied 
Hauyne, but differing from it, according to M. Brongniarfs no- 
menclature, as follows : — while he expresses the chemical composi- 
tion of Hauyne under the terms " potasse et alumine sUicatiea^ 
be describes that of meionite as " potasse et alumine sursilica- 
tiea."" Pyramidal crystals of this mineral are said to have been 
found at Laach in the form of grains, but M. Von Leouhatd, in 
Mb geological system, places a query to this supposed locality. 
(i.) Nosin. — This mineral substance appears in the form 
crystalline grains of a colour varying from greyish-black to ash- 
grey ; from a waxy to a vitreous lustre ; from a conchoidal to 
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smooth fracture ; and from an undiupbanous to a diaphanous state. 
It is chiefly found near the Klostor Laach ; in the sand pits near 
the Vcitskopf on the way to Crleis ; and in a wood to the north of 
the I.aacher-see. It has been remarked by one author, ihat it is 
distinguished from the Hauyne of Laach by its greyish-black and 
brown colour ; by its approach to opacity ; or by its being only 
trinsparcnt on its edges. It is hkewise stated that it has been 
confounded by writers with hornblende, but more particularly with 
magnetic ironstone. The analysis of the nosin of Laach has 
been given by Bergemann. 



SUex, 

Alumina, 

Lime, 

Bod a. 

Sulphuric acid, 

Oxide of manganese, 

Oxydulated iron. 

Water, 



ag.ss 

1.14 
16.56 
8.16 
1. 
1.50 



Total, 



100.00 



(fc.) Sodalite. — Crystals of sodalite, in the form of dodecahe- 
drons, of a white, light-grey, or light-green colour, and approach- 
ing to semi- transparency, are discovered among the volcanic ftag- 
tnentB of the lake. I am not aware that this mineral, as it is found 
at Laach, has, like Hauyne or Nosin, metwith any analysis. In 
other distant localities it has been found to contain 35 to 41 parts 
per cent, of silex, 23 to 32 parts of alumina, and about 27 parts of 
Eoda, whence its name, mixed with a little potash. 

(/.) Nepheline. — Crystals of nepheline, which M. Brongniart 
designates as an alumine silicalee, form another mineral product 
of Laach. Nepheline has been particularly described in my ac- 
count of the Mennig lava, of which it is an ingredient. (Hee 
page 124. J 

(nt.) ApatitP.. — Crystals of apatite, (chaux phosphatee.) con- 
sisting of six-sided prisms, perfectly transparent and colourless, are 
found in small druses. The same have been also detected in a 
volcanic bomb consisting of a granular mixture of felspar and 
hornblende. 

(m ) Cordierite. — This is the iolite, pelium, and prismatic quarts 
of various authors. Its chemical nature is expressed by Brongniart 
under the title of mognevie aluminalie etjer silicates. Crystals 
of it are derivations of a regular hexahedral prism, but, at Laach, 
the crystalline form of cordierite is lost in its confused intermixture 
■with other substances, as with glassy felspar and mica. It is here 
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distinguished by its lavender-blue colour. M. Von Leouhard ge- 
nerally describes the mineral as being, in the direction of its axis 
of crystallization, of an indigo-blue colour, but, at right angles tg 
the axis, of a brownish-yellow tint. It is also doubly refractive. 

(u.) Melilite, according to some writers, is a product of Laach, 
though M. Von Leonhard is ijilent regarding this locality. Ac- 
cording to this mineralogist, the prismatic form of the crystal is a 
reciaugular octahedron. In an amtlysis of the melilite of Italy, 
it was found to contain 38 parts per cent, of silica, 19 of lime, 19 
of magnesia, and 12 of the oxide of iron, along with some little 
alumina, titanium, and manganese. It is described as opaque, 
nth 8 yellow colour inclining to red or green. 

(p. J Zircon. — Imperfect prismatic crystals of this mineral, of 
a greyish white colour, and almost transparent, are found, though 
Tery sparingly, in small drusy cavities, through which a rose red 
tint is diHiised. The same druses are lined with crystals of fel- 
spar, mica, and augite. 

(q.) Spinelle. — According to M. De Wyck, (p. 86 of his trea- 
tise,) spinelle is found at Laach ; — though M. Von Leonhard does 
not give this locality. Spinelle is generally described by Brong- 
Diart as magnesie ailicatSe, with crystals derived from a regular 
octahedron. 

(r.) Noble Garnets are stated by MM, Noeggerath and De 
Wyck to have been found. It has also been remarked that they 
»ere associated with cordierite. 

(s.J Melanite, or the dodecahedral garnet, is likewise stated as 
1 product of Laach, though M. Von Leonhard does not assign 
this locality to it, or even to the noble garnet. 

(t.) Olivine has already been described, (p. 154.) 

With this list of minerals contained in the fragments of the 
Tolcanic rocks found at the lake of Laach, which, in an early 
tertiary period, are supposed to have ascended through its debris 
in the form of dikes, having been at the same time submerged 
ander the waters of the crater-lake, — I shall now conclude. 

[For various particubira regarding the minerals of the lake 
tf Laach, consultations may be made to the Jbllowing works: 
Handlmch der Oryktognosievon Carl Ccesnr von Leonhard, d^c. 
Heidelberg, JS26 ; — NoeggeratKa Rheinland Westphalen, dpc. 
Vol. i. p. 366, kc. Vol. ii, p. 302 to 34H, and Vol. iii. p. 286, Sic. ; 
— also Uebersicht der Rkeinischen und Eifeler eloschenen Vid- 
'■ane, Sfc. von IT. J. Freiberm van der Wyck, p. 77 to 87 ; — 
Lastly, reference may be made generally to the works of M. 
Steininger, in which vnrioiis incidental notices occur of Che 
Oryklognoay of Laach.] 
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iSdlt/, The fragntents of the ancient tufa, which, aonn after the 

ascetit of the dikes of Trachyte, is supposed to have formed 

a bed over fhrtn, or a sort of tufaceous coating. 

Among the ejections of the crater of Laach I must enumerate 

frikgmcDts of a hard tufa, much resembling the ovenstone of Bell, 

which there Is little douht has had a. similar urigin. It must have 

coated over the eruptions of trachyte which had been protruded 

beneath the depths of the lake, prior to the deposit of sand and 

plastic clay which the crater lake of Laach had received, wheo its 

waters were mingled with those of the basin of Neuwied. 

In one specimen I found the tufa acted upon by heat, and hav. 
ing a sort ofenamelled coating on the outside. This was probably 
occasioned bv later 6res. 

ilhli/, Ejected Debris from the lower Tertiary beds, which, «m6- 

aequently to the protrusion of Dikes of Trachyte, had JiUed 

the crater of Laach us a tertiary deposit. 

The deposit which Hlled the crater lake of Laach, when its wa- 
ters were commingled with those ot the basin of Neuwied, consisted, 
as I have before explained, of sand and plastic clay. Upon the 
later rekindling of the volcanic fires, by which dikes of trachyte, 
supposed to have been protruded iit a very early period beneath 
the depths of the lake, were broken up, the sand and plastic clay 
which tilted the lake would Likewise be broken up, and dispersed 
in every possible degree of confusion, — mixed with volcanic frag- 
meuts and with volcanic sand. 

That such an appearance presents itself in certain parts of the 
crater of Laach is sufliciently evident. To the north and north. 
east sides of the lal;e, at least in some spots, the forcible ejections 
of a later period scarcely seem to have extended ; and, as a con- 
sequence, wc find that beds of sand and plastic clay appear in 
small patches perfectly undisturbed along the declivity of the high 
slate rocks which form the bounding sides of the crater. 

It is rather remarkable, that among the ejected debris of 
Laach I found a fragment of tertiary limestone evidently affected 
by fire, which was of marine origin, resembling that of Mayence, 
and containing pectens and other bivalves. On finding it, I instantly 
conceived that its presence, as an ejected fragment of the Laacher- 
see, indicated, that, prior to the fresh water beds which were de- 
posited in it of sand and plastic clay, the lake of Laach had sui>- 
sisted as a marine crater ; and, consequently, that its first existence 
as a volcano might be referred to the dawn of the tertiary epoch, 
before the rocks which form the basin of Neuwied liad appeared 
above the surface of ancient European seas. 

Entertaining these speculations, I sought to find other similar 
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fragments reseinbliDg the Mayence limestone, but was perfectly 
unaucceHsful. In the absence, therefore, of a condrmation to my 
conjecture, I am compelled to consider this sobtary fragment as 
an erratic one ; — having been washed to this site during one of 
the convulsions which the Lower Rheinland experienced in the 
course of the tertiary epoch, and which became subsequently acted 
upon by volcanic fires. Additional proofs that this is the most 
plausible explanation of the mysterious fragment will be afforded 
in a subsequent chapter. 

Another ejected fragment, the history of which I was unable 
to explain, appeared in the form of a cavernous quartz rock very 
slightly affected by heat, and much resembling the buhrstoneofthe 
Paris formation. This might also have been an erratic fragment, 
OT perhaps even a qu art zosc Gagmen t detached from transition rocks, 
aid peculiarly modified by volcanic heat. 

Slhli/, Debris from the upper beds of the deposit of Laach, can- 
dsHng of tufaceous mud, or mot/a, which, having been ejected 
from the Basin of Rieden, became commingled toith the deposit 
then going on, of sand and plastic clay. 
In entering upon an examination of these ejections it is neces- 
aary to remark, that the lacustrine deposit which has been thrown 
up by later explosions is not always unmixed with extraneous 
matter. It must lie recollected, that tlie crater of Laach subsist- 
ed as a sort of creek, into which the waters of the basin of Neu- 
wied flowed, and that these waters had subsequently received much 
of the overflowed moya from the crater of Rieden. Hence we 
may infer that this tufaceous substance became intermingled with 
the upper beds of the common lacustrine deposit. This intermix- 
ture, which is not exhibited on the north or north-east of Laach, 
becomes decided when we recede from the sides of the crater, par- 
ticularly to the south of it, where the crater-lake communicated 
Ttith the lacustrine expanse of Neuwied. 

On the south, south-west, and west, of the Lake of Laach, nu- 
merous small elevations, of a very tufaceous aspect, may be de- 
tected, indicative of the matter of which they are composed hav- 
ing been derived from the moya of the cauldron of Kicden, which, 
in overflowing the walls of its crater, had been washed by currents 
to the depths originally subsisting on the south of the crater of 
I.aach, where it would become mixed with the common deposit of 
plastic clay and sand. — (See page 43.) 

The deposit having thus been formed, we can readily explain 
in what manner later eruptions of the crater of Laach, in throw- 
ing up indiscriminately mixed volumes of sand, plastic clay, and 
tufa, have subsequently formed an heterogeneous commixture, in 
which volcanic fragments, as well as the fragments rent from fis* 
I sured walls, are equally confounded. 
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When the Band or plastic clay is pure, it is often of a wax-yello* 
appearance, but when it is mised with tufaccflus matter, it a8Bum« 
a yellowish-brown colour, of an earthy and dirty appearance. 



With this description, I shall conclude my account of the vari- 
ous products thrown up by the crater of Laach during a. later 
series uf prolonged eicplosioiiH, and of the historical information 
which they communicate of its earlier state. 

The investigation has included such fragments of the primary 
rocks ati have been forced from the walls of the crater during the 
disengagmcnt of clastic fluids, or from the older debris which had 
choked up the vent ; — it ha* corapri'hended the ejected fr^menta 
of the volcanic rocks which are supposed to have ascended through 
the debris iu the form of dikes, and to have been at the same time 
Bubmei^ed under the waters of the crater-lake ; — it has compre- 
hended such ejected fragments of tufa as might have formed a bed 
over the dikes of trachyte which had been protruded in the form 
of a tufaceous coating ; — it has included the ejected matter ot' 
eand and plastic clay, which, sub^iequently to the protrusion of 
dikes of trachyte, had tilled the crater of JLaach as a lacustrine de- 
posit ; — while, lastly, it has extended to such ejected matter forced 
from the upper beds of tlie south of the crater of Laach, as have 
consisted of tufaceous mud, or moya, ejected from the basin of 
Bieden, and commingled with the deposit then going on of sand 
and plastic clay. 

This investigation having been concluded, I shall next proceed 
to point out 

Section III, — The paoLONGEo dubation of the latee 

ERUI'TION'S of THK CUaTEII OF LaaCK, TOGETUEK with the 
MOIIBGEKEBAL APl'KAKANCES WHICH THEY PRESENT AKOITND 
ITS MAKGrV. 

It is now necessary to observe, that the renewed convulsions of 
the crater of Laach were rather characterized by a succession of 
minor eruptions taking place from small apertures developed in 
different parts of the crater-lake, than from one^grand esplosion. 
iasuing from the whole con^pass of the great aperture of die 
Laachcr-see. Consequentlyj the phenomena would bear some re- 
semblance to the partial jets comjiosed of earthy matter, mud, aod 
fragments of rocks of various kinds, which characterize some few 
volcanos that subtiist in modern times. 

At the same time, the force with which the greatest part of the ' 
contents of the crater uf Laach was broken up appears to have 
been so great, as to carry them high up in the atmosphere, where 
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they TOuat have become subject to currents of air that have dia- 
perecd them over a few miles of surface encircling the Lascher- 
Ke. 

The various fragments of primary or of older volcanic rocks 
forced from the depths of the vent, accompanied with the clouds 
oFIacustriDc sand and clay mixed up with tufaceous particles which 
appear to have been projected during the breaking up of the con- 
tents of the basin of Laach, have, by their accumulation around the 
margin of the crater-iake, considerably lessened in some places the 
original extent of its circumference. 

After these very general remarks, I propose to describe the vari- 
ous evidences afforded of these later convulsions, as they are obser- 
vaUe in certain parts of the circumference of the crater of Laacfa. 
, The chief accumulation of debris thrown up during the later 
ezplosions of the crater of Laach is to be seen on the south-cast 
and north sides, where the crater-lake has communicated with the 
large lacustrine expanse of Neuwietl. This was a great seat of the 
lat« volcanic energy, where, owing to the depth and flatness of 
the shore, the ejected sand and fragments appear in the form of 
sraall sand hills. This is well shewn in the sketch of the southerly 
shores of Laach, which is to be seen in Plate II. page 23. 

On the west and north-west sides of the lake, wherever the 
bounding rocks of clay-slate become less steep and precipitous, they 
are covered over with ejected debris. 

On the north and north-east margin, which is flanked by very 
iteep rocks, either no eruption has taken place, or it has been so 
smaQ that the accumulation of ejected materials has not been suffi- 
ciently great to advance itself above the level of the waters. There 
is to be detected on the north side of the lake patches of the 
general fresh water deposit of Neuwied, which, amidst all the later 
convulsions of the crater, have remained undisturbed. 

After this explanation, T shall notice more particularly the effect 
of the different and successive volcanic eruptions which have taken 
place, as they appear at the various margins of the crater-lake. 

(a.) The south easteely habcin of the crater of 
Laach. — On the south-east of the crater of Laach a considerable 
e^t has taken place from a scries of minor eruptions. We here 
&id much sand thrown up little intermingled with tufaceous mat- 
ter, throughout which volcanic fragments or cinders are dispersed 
in an abundance that is remarkable. Occasionally, there is a ten- 
dency to an interstratili cation of lacustrine and vulcanic matter. 
Ellipsoid portions of slag, commonly named hombs, amandea vol- 
anitiues, or larmes volcaniques, are here plentifully found. 

(ft.) SonTH OF THE MARGIN OF Laach. — On the south side of 
h^uie, we tind that, close to its margin, the sand is frequently 
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alternated with small dark coloured-cinders. More south, and at 
a. greater distance ftom the edge of the water, the mixed lacustrinfl 
and tufaceous beds which have resulted from the overflow of moya 
from the crater of Rieden often appear undisturbed. They seem 
like small BHud-hills. (See Plate II. page 03.) 

(c.) South west of the margin of Laach. — Behind the 
abbey of Laach we find the following series of strata, which I give 
in a descending order ; 

a. Vegetable soil ; (the uppermost bed three feet in depth.) 

b. Sand mixed with some little tufa stratified and dipping 
irregularly. This appearance is probably the effect of some sub- 
sidence which had followed a volcanic disturbance of the contents 
of the lake. 

c. Sand thrown np from the depths of the crater lake duiing 
volcanic convulsions, and greatly mixed up with volcanic cinders, 
among which I detected ellipsoid portions of trachyte. 

(rf.) West OF THE Maegin OF Laalh. — On the west of the 
margin of Laach there is occasionally a sort of alternation pro- 
duced between the sand thrown up and volcanic cinders. In one 
place small dark-coloured ashes, mixed with a sort of mud, occur 
to the depth of about nine feet. 

(e.) Nortr-West of the Margin of Laach, — As we ap- 
proach to the north-west of the crater, we find the intermixture 
of tufa with the fresh water deposit of tlie crater lake to decrease, 
and the ejected lacustrine matter to consist more of the proper 
substance of whitish sand mixed with plastic clay. 

The volcanic energy has been here particularly exerted. The 
fires rekindled in the volcanic focus, as well as the gaseous fluids 
extricated from it, have thrown up much lacustrine sand and clay, 
mixed with pumice and some fragments of volcanic and primary 
rocks, — though less of the latter than in other places. By these 
ejections the ridge of clay-Blate intermediate to the ancient deep 
lake of Gleis and the Laaclier-see, which had been the seat of aa 
eruption of black basalt, slag and cinders, became covered with tbe 
matters ejected, and thus received an addition to its height. Its 
summit is known by the name of thk Veitskoif. The pre- 
vious basaltic eruptions of this hill I have before describeii. 
(Seepage 148.) 

Among the accumulated mass of sand, mixed with plastic clay, 
characteristic of the Veitskopf, we trace trachytic pumice, cindcre, 
and other fragments, in which many rare minerals have been col- 
lected. A peculiar felspathose rock (described in page 156) is 
here detected, as well as glassy felspar, containing Spinelle and 
Nosin. The pumice and <;inders are of a whiter character than 
in other parts of the lake, and contain more Hauyne. Volcaiuc 
bombs are also found in this locality, and it is said that calcareous 
fragments are among the ejected substances here discovered. 
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On the east of tite Veitskopf, forming what must be considered 
is a flank of the hill, wc find a very considerable ejection of the 
materials of the lake, which consist of sand and loam ; very little 
if at all mixed with tufaceous matter, but containing dark cinders 
and ashes. This we trace in a descen t from the brim of the crater 
of Laach to the low ground of Wassenach. 

{/.) The North Side of the Lake. — On the north side of 
the Lake the bounding ridges of clay-elate become high and steep, 
and, as I have stated, there is so little evidence of this part of the 
crater having been disturbed by later eruptions, that patches of 
eaud and plastic clay continue to be preserved perfectly unmised 
with volcanic matter. 

(g.) East Side of the Lake. — The east side of the lake 
appears to have been free from later volcanic explosions, and the 
proper lacustrine deposit of the lake, consisting of plastic clay, has 
remained undisturbed, and is therefore worked with profit. 

(A.) The distance to which the Volcanic Sand and 
Cinders of tub Ckater of Laach have been ejected. — 
The grey volcanic sand which has been ejected by the lake owes 
iiBgreatestdisperaiontowesterly winds assisted by aqueous currents, 
by which it has been transported a considerable distance, even 
to the foot of the Westerwald, where it forms a portion of the 
beds of this substance which have filled the basin of Neuwied. 
This sand, mixed with volcanic fragments, we trace covering the 
lava field of Mennig as far as Thur ; we also trace the same at the 
foot of the Humricha of Kretz, Kmfc, and Plaidt ; and as far as 
Nickenich, and l>etween Eich and Andernach. 

By southerly winds it has been transported very abundantly as 
far as Wassenach, or even to Tonistein, where lighter particles of 
pumice lie above the tuffatein of Bruhl. 

South-wesTerly winds have transported the volcanic products of 
the crater as far as Kehl. 



After these details of the phenomena presented by the lake of 
Laach, it will, I trust, be apparent that the deveiopement of its vol- 
canism, which is supposed to have taken place at the dawnof the ter- 
tiary epoch, only reappeared, in the form of a series of minor erup- 
tions, at the close of the self-same epoch, immediately antecedent 
to snch imiwrtant convulsions as were the precursor of that newer^ 
and later state of the earth's surface, which is recognized at the 
present day. 

b J 
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CHAPTER XXII. 

The volcanic hills lying to the soctu-kabt of the basin 
of nbcwied, which bank as the lateb ones of this 
district. 

The Tolcanos, remaining to be noticed, appear to have broken 
out to the south-east of the general district which I have dest-ribed. 
They consist of the Carmelen berg, and the smaller eruptions near 
it ; of the groupe of the Saftig volcanos ; of the groupe of volcanos 
named the Humrichs ; atid of the Nicktnicher Sattel. 

The whole of them, with perhaps the exceptiofl of the Carmelen- 
berg, have a peculiarity which is not to he found among any others 
of the district. Their base, as is the case with the Humrichs, is 
either lined with a deep deposit of tufaceous mud, in which frag- 
ments of white pumice form a principal ingredient, or it is almost 
concealed beneath a deep covering of white pumice, with which, 
indeed, a considerable district around them is covered. 

But it ia of importance to add, that while the formation of the 
slag hills and craters themselves may be dated near the close of 
the tertiary epoch, the evolution of the fragments of pumice forms 
one of the series of later phenomena with which the present epoch 
was ushered in. 

From these remarks, the convenience will readily be acknow- 
ledged of previously investigating these volcanos in their original 
character. The fragments of pumice with which they became sub- 
sequently covered, will form a subject of later inquiry. 

Section I, — The original citAEACrEn of the volcanic 

HILLS LYINi; TO THE SOUTH-EAST OF THE BASIN OF NkUWIEU. 

In examining the structure of these volcanos we shall find, that 
they are either elevated into regular peaks, or slag hills, consist- 
ing of black, or brownish black slag, cinders, and volcanic saod, or 
that they exhibit regular crater walls formed of the same materials. 

The oldest of these eruptions are the Carmelenberg and the small 
points of eruption contiguous to it, which probably date very near 
the time of the basalts which broke out around the margin of the 
crater of Laach. Theremainingvolcanichillsappearof a later date. 

Our investigation will of course commence with the oldest of 
these eruptions. 

(a.) The Carmelenberg and the volcanos near it. 
The hill of the Carmelenberg (rather remotely situated,) lies to 
the south-east of the district which we are examining. It exhibits 
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s slag cone raised upon what was previously the rounded summit 
of a hill ridge, which, when the waters of the lake of Ncuwied had 
maintained their highest level, amounting to ahout eight hundred 
feetahove the level of the Rhine, waa fiirrowed by the Moselle, which 
here became loBt in the lacustrine expanse. This is shewn, as I 
lave before explained, by the large accumulation of white pebbles 
existing at the northerly Hank of the hill. But, when the present 
Volcanic eruption took place, the level of the lake, and consequent- 
ly of the river, was little higher than what is exhibited at present. 
The Carmelenberg may be therefore now considered as removed 
to the distance of two miles from the course of the MoEellc. 

The volcanic peak of the Carmelenberg is rather a considerable 

one, being elevated perhaps about two hundred feet above the level 

f of the clay-slate hill from which it has been erupted. Its summit 

has been estimated at 1026 Rhenish feet above the level of the 

Rhine at Coblentz. (A'ee Plate Vill. vleio \st.) 

The origin of slag cones, where the quantity of slag, volcanic 
ashes, or sand thrown out, much exceeds in quantity the gaseous 
fluids evolved, has been repeatedly discussed. AH that it is there- 
fore necessary to know with regard to the Carmelenberg is, that 
the peak of it is composed chiefly of very black or reddish black 
basalt slag, in which augite is contained, of cinders, and of volca- 
nic sand. 

Around the base of the hill there is a great quantity of black 
sand, in which magnetic ironstone, semeline and melilite, have 
been detected; but M. Steininger expresses a doubt whether the 
same has been ejected by the volcano of the Carmelenberg, or by 
some more northerly one, nearly contemporaneous. There are also 
several isolated basaltic blocks which appear at the north-westerly 
foot of the hill towards Octendung; but, as their site is intermediate 
to the commanding slag cones of Saftig, a similar hesitation about 
their origin remains. 

The summit of the Carmelenberg, as well as the surrounding 
plain, is now so covered with wood, that its geology is rendered 
from this circumstance rather obscure. Towards the east a smaller 
slag cone is said to exist which I omitted to examine. It seems 
only to differ from that of the Carmelenberg in its reduced size. 
Connected with this is probably the l.tva stream of which M. De 
Wyck speaks. He states that it had & direction towards the Vaner- 
kopfen, and that it appears under the subsequent covering which 
it received of pumice stone, volcanic sand, and marlj earth. This 
stream is said to have afforded a quarry from which the bridge of 
Coblentz was built. 

(b.) The Humrichs of Saftig. 
Other eruptions are situated about two miles north of the Carme- 
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lenberg, from which they are separated Ijy a plain. Tb^ are com- 
monly etiled the Humrichs of Saftig, from a village of that name) 
troat which they lie a little to the soutli and south-west. 

Wc here find that this groupe consists of not fewer than eleven 
slag liills named Humrichs- Of these, seven range from east to 
wcxt ; — the westerly one being contiguous to the basaltic How of 
Werner's Ech. Other three range north-west of the most wester- 
ly one, while a last, or eleventh, appears due north from one of 

tne more central Humrichs (See the general Mnp.) 

Intermediate to these ranges of slag hills, there is a sort of 
deepening which occurs, convejing at a distance the impression of 
one large crater. Whether this depression actually indicates a cra- 
ter or not, we have no proofs to offer. If the affirmative could be 
proved, its existence would rather be referable to the eruptions of 
pumice which occurred subsequently to the close of the tertiary 
epoch, (In Plate VIII. view Ist, this deepening appears in the 
more distant groupe of the Humrichs.) 

For these reasons I am inclined to suspect, that the Humrichs 
of Saftig, in their original state, can only be regarded as a groupe 
of slag hills breaking forth from an irregular fissure induced dur- 
ing some convulsion. The basttltic slag, cinders, or sand which 
they have ejected, do not differ materially from those of many 
other volcanos described, except that there is perhaps a little more 
of the action of fire evinced. The slag appears very porous, and 
near the Langenberg, which is one of the most westerly eruptions 
of the Humrichs, it is said to strongly afiect the magnet. 

It would seem that when these eruptions first ajipeared, this 
part of the basin was still in the state of a lake, but greatly drain- 
ed. This is shown by the black sand ejected, which, having col- 
lected around the base of the cones, and having been mingled 
with the deposit of the nearly drained lake, has formed a sort of 
tufaceous mud, which is to be detected beneath the deep bed of 
white pumice, elaborated and given out during later volcanic con- 
vulsions. Certain deep sections exposed at Saftig show, that below 
the white pumice (which here attains a depth of two or three 
yards) are incoherent layers of dark-coloured tufa, which only 
lose their blackness from long exposure to the sun. In another 
place, again, we find the same lake-mud covered over with dark 
sand and ashes, while the whole is surmounted by layers of white 
pumice. 

This eruption seems to have given out more than one stream of 
lava. Near the village of Saftig, the slag appears continuous for 
some small distance amidst lacustrine mud, so as to indicate a 
slight lava stream. 

But the greatest lava flow is at Werner's Ech, which I shall 
next describe. 
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(c.) The lava flow of Werner's Ech. 
& lava flow appearG to have broken out of the most westerly 
Hararich belonging to the Saftig groupe, tlie name of whicli is, I 
believe, the Langenberg. The hill whence it had its origin over- 
hangs the valley which the stream of the Nette had then deepen- 
ed. The lava dowcd into it in a broad Btream, abutting against 
high clay-slate rocks on the opposite side of the ravine, and caus- 
ing the stream, in seeking for a, new channel, to make a detour 
beioir the hill whence it had its origin. 

The lava stream, thus collected in a narrow ravine, has been 
accumulated in the form of a small basaltic knoll. In following 
the Sow from the south, we first meet with traces of it in some fields 
and gardens, through which the road leads to Plaidl, and, when 
we approach Werner's Ech, we observe faint marks of a prismatic 
Structure. 

The basalt shews in numerous parts of it slight marks of sco- 
rilication. 

The spot in which this eruption appears (see Plate VIII. view 
^,) is surrounded on three sides by water, which in feudal times, 
under the appellation of Werner's Ech, was selected as the conve- 
nient site of a baronial burgh or castle, which goes by the name of 
the Kelterhaus. 

(d.) The Humricha of Plaidt, Kretx, and Kruft. 
These various Humrichs are found to the west and north-west 
of the Humrichs of Saftig, from which they are nearly divided by 
Ihe stream of the Nette, and, in an opposite direction, they occur 
m the space intermediate to the two villages of Fraueiikirch and 
Pludt. On the north they are bounded by a stream, which, hav- 
i»g its origin in the high ground near Obermennig, and the south 
rf the Laacher-see, flows eastwards towards the village of Kruft, 
ind then, making a northerly sweep, passes by Kretz and joins 
the Nette near the village of Plaidt. (See Plate VIII. viewa 1st 

The materials of which these hills are formed differ in little or 
"0 respect from those of Saftig and other hills described- They 
wnsist of larger fragments of slag, or of cinders, which are of va- 
"ouB tints. They are either deep-blue, brown, and black, in- 
tensely black, or reddish-black. They are often much burnt, or 
they turn yellow from decomposition. Upon these fragments a 
'niie efflorescence is often observable, which is most probably form- 
™ by the exhalation of various acids and alkaline matter, such as 
™e sulphuric, muriatic, and carbonic acids, combined with soda 
*^ potash. In the slag some little olivine is to be detected, and 
"Dsll nodules of porcelain felspar. 
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Dark volcanic i^and appesrs to have been given out &odi the 
Humrichs in extraordinary quantities. 

It has been supposed by observers, that three craters are to be , 
detected in these hills. M. Steininger describes a small round 
vent, like a crater, which may still be recognized, while a greater 
one, on the declivity of the hill, he thinks, ought to be more 
doubtfully admitted. Tbia is probably the crater which M- 
Schulze describes. He represents it as open towards the east, and 
as giving out lavas which contain leucite, mica, and pyroxene. 

M. De Wych again speaks of a perfect crater at the Plaidter 
Humrich, which he even estimates at 585 paces in circumference. 
He conceives it to have been filled in, and rendered obscure, ow- 
ing to substances washed into it by floods from the west. 

All these appearances are certainly doubtful, although the great 
irobability is, that at least two craters have subsisted in these 
iiills, indicative of a considerable extrication of elastic fluids which 
took place during their formation. 

With regard to the Plaidteii Humrich. it may, I think, be 
rather considered as a double than as a single volcanic hill, which 
exhibits two heads, the more northerly one situated above the vil- 
lage of Kretz, from which it is only divided by the stream that 
falls into the Nette near Plaidt, while the more southerly one ap- 
pears to the west of the village of Plaidt, which is situated at the 
confluence of these streams. 

The highest of these heads, near Plaidt, is a considerable slag 
hill, its height having been estimated at 7^5 Rhenish feet above 
the level of the Rhine at Coblentz. 

[In Plate VIII. view 1st, the Plaidter Humrich forms the cen- 
tral volcanic elevation of the Humrichs, marked b, b, b ; — and, in 
the 2d view of the same plate, it is separately marked 6.] 

The lava given out by this volcano, though much obscur- 
ed by the falling in of slag, Sic. or the eruption of later beds of 
pumice, is still to be detected. M. De Wyek conceives that 
the lava which has flowed out of the volcanic head, nearest Plaidt, 
which is the true Plaidter Humrich, extends to the basalt of the 
Kauschmahle. 

The Krdfteb HuMniCH lies to the east of the village of 
Krufi, from which it is divided by a small stream. It is usually 
described, though vaguely, as lying between the villages of Kretz 
and Kruft. 

[In Plate VIII. view 1st, the Krufier Humrich is to the right 
of the groupe of the Humrichs ; — while, in view 2d, it is distin- 
guished by the letter o.] 
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There is, in this large volcanic peak, some little evidence of 
ihe extrication of elastic fluids having bo far exceeded the ejec- 
tion of slag and cinereous matter, as to cause a large crateriform 
opening, which, upon the cessation of the volcanic activity, became 
a craier-lake, and gave rise to other important phenomena, which 
will be related in an ensuing chapter. 

To the south, or south-east, of the Krufter Humrich, a few 
slag knolls, perhaps three in number, appear. They are scarcely 
to be considered as forming a portion of this higher hill, hut as 
existing independent of it. 

(d.) The Small Crater Iietweeti Nickeriich and Krelx. 
This very beautiful crater, likewise called a Humrich, riaes 
from a flat plain, intermediate to the Krufter and Plaidter Hum- 
richs, and the line of hills which we trace from the south-west of 
the Laacher-see to Eich. It is exactly intermediate to the villa- 
ges of Kreiz and Nickenich. (See Plate VIII. view la/, c.) 

The crater is known under various names : — When viewed 
from the south-easterly side, near Kretz, it is called the Plaidter 
Weg-kopf, — the road from Plaidt to Nickenich going round it 
upon this side ; — while, in its appearance from an opposite direc- 
tion, the circumstance of a part of its crater walls having under- 
gone a breach in its height, and at the same time being rounded 
ofl' in the form of a saddle, has suggested the name of the Nick- 
enicher Sattel, — Lastly, it is named the Weinberg. 




It is rather remarkable that tliis crater, which is one of the 
best-marked ones in the whole of the basin of Neuwied, should 
not have been generally enumerated as such. From its vent 
there has evidently been a considerable disengagement of elastic 

rids. 
The materials of which the crater walls of this volcai 
composed, appear much concealed by the deep covering of 
quent eruptions of pumice, the history of which must be postpon- 
ed. But a very little attentive examination will shew that the 
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walls are composed of blackish or reddish- black basalt slag, and 
of cindcTB and black sand. Thus, at the foot of the crater, I 
found these substances exactly below the pumice, or pumice-stone 
dust, with which tlie crater was covered over. This is particularly 
sbewii on the north-east side. — On the west side the slag rocks 
openly project. 

The crater wall has been broken down on the north-north-east 
sidefrom causes which itisdiHicuIt to assign. Owing to this breach, ' 
the interior of the crater is entered over fragments of pumice. 

These slag hills and craters form the last which appear to have 
been developed in the basin of Neuwied. The only volcanic erup- 
a remaining to be noticed are those of pumice, which, in a later 
period, were ejected from old vents, and were dispersed over a 
considerable tract of countrj'. 

Section II. — The commknceuent of the eruptions of Pu- 
mice YIELDED BY THE HuMRICHS, kc. DATING FBOH THE I 
CLOSE OF THE TKETIAKV EPOCH. 

It was at the close of the tertiary epoch that I am inclined to 
think all eruptions of basaltic stag, cinders, and black sand, simi- 
lar to those which I have described, began to cease, and that a 
new species of eruption commenced, consisting of pumice, which 
was chiefly ejected from the fissures formed by previous volcanos, 
among the hills named the Humrichs. 

The products which now began to be given out cannot but be 
regarded as simply the substance of lava, reduced either by a long 
continuance of beat, or by a more extraordinary degree of heat to 
the state of pumice. But under what circumstances this took 
place in the volcanic focus, is perhaps beyond the reach of our 
inquiry. 

It is no less a curious fact, that the incandescent substance 
whicli appears to have been submitted to this extraordinary or 
longer continued heat, does not appear to have consisted of basalt, 
although (^ected, with perha.pB one exception, from craters which 
before had yielded little more than basaltic scorite, cinders, and 
sand. The materials reduced to this state of pumice either appear 
to have been a substance approaching to felspar, and reseml^ing 
the grey-stone of Mennig, or to have been actually trachyte itsclE 
This fact is shewn no less by the general character of the pumice, 
which resembles that ejected by trachytic volcanos, than by the 
glassy felspar which it contains, while its possible derivation from 
the grey-stone of Mennig is indicated by the numerous particles of 
Hauyne which it includes. 

But this change of substance ejected cannot excite surprise, as 
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it has been found to be by no means unusual. Vesuvius has eject- 
ed materials at one time approaching to grey-stone or basalt, and 
at another to trachyte. 

The pumice thus beginning to be ejected, which shews a fela- 
pathose origin, has the ?ollowing characters : — 

It is of a pure white, greyish- white, or yellowish colour, with a 
silky lustre. 

It is remarkably fine, light, and porous, with a fibrous struc- 
ture. 

It is so light as to readily float upon water so long as its pores 
are dry ; — but, as it is very absorbent, it sinks so soon as its pores 
are entirely penetrated. 

It is frequently found to contain Hauyne in all gradations of 
colour, from its brightest sapphire tint to a degree of paleness by 
which it becomes lost in the substance of its base. The Hauyne 
is often seen in mere specks, or points, and, at other times, in por- 
tions as large as the fourth of an inch ; but the latter size is com- 
paratively rare. 

Some fragments likewise contain minute crystals of glassy fel- 
spar, indicative, as I have remarked, of their trachytic origin. 

Fine magnetic iron has also been detected in the pumice. 

The size of the fragments of pumice which have been ejected 
varies much, from the dimensions of three or four inches to that 
of small grains, or even of pulverulent particles. Under this last 
form, which is an important one to be kept in view, it may be de- 
scribed under the name of pumice-stone dust. 

The exact circumstances under which the pumice was ejected | 

are rather obscure. As far as can be collected from the appear- 
ances presented, the ejection of fragments of pumice was a process 
eflectcd less by one grand explosion, than by numerous reiterated 
ones, prolonged during a considerable interval of time. To this 
conclusion I am led by the proof which is afforded, that the pu- ] 

mice has in some instances escaped by comparatively small fissures, 
while, in others, the gaseous matter has been too inconsiderable 
in quantity to form for itself new and large craters, but has ra- 
ther sought for disengagement through the medium of some an- 
cient volcanic fissure. Hence the eruption of pumice, and its ac- 
companying gases, through craters previously formed. 

That the Carmelenberg, or some volcanic eruption adjoining it, 
has yielded some little pumice, appears probable from a section 
discovered in digging some deep sand pits between Cobtentz and 
St Sebastian. Beneath the black volcanic sand which replaced 
beds of the plastic clay formation, the workmen arrived at a bed i 

of the older gravel of the Rhine, below the surface of which, at I 

a depth of eighteen feet, was observed a thin bed of pumice. J 
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Hence it is not improbable, that this light substance had been 
ejected by the C arm elen berg, or some point of eruption adjoining | 
it) and that floating down th« Moselle it was eventually conducted 
to the site where it was found. 

Butfar more conbiderable ejections ofpumice took place from the 
Humrichs of Kruft, Kretz, Ptaidt, and Saftig, or from the Wein- 
berg of Nickenicli, or from other sources remaining to be described, 
which have even been cuntitiued to modem limes. 

At present, however, it will be sufBcient to state, that, at the 
close of the tertiary epoch, when still newer elevations of land were 
about to convulse the whole of the Lower Uheinland, eruptions 
of pumice had commenced from various fiaaureH, the continuation 
of which, along with the later eruptions of the crater of Laach, 
form the volcanic features incidental to the commencement of the 
great diluvial catastrophe which followed, as well as the earliest 
period of the present geological epoch, which is properly distin- 
guished from its predecessors as the historical epoch. 



CHAPTER XXill. 



The series of events which we have related have at length 
brought us down to the close of the tertiary epoch. This chapter 
will therefore be dedicated to u consideration of the result of va- 
rious processes, the commencement of which I noticed, whence 
certain earthy or mineral deposits were the result. 

It is probable that by this time many of the crater lakes, which 
afterwards contained tufaceous mud, owing to the levelling of 
their barriers, were nearly or completely drained. To this more 
advanced state of drainage I would refer the craters of Rieden, 
Fusel, and Wehr, 

The barrier subsisting near the present site of Andernach, by 
which the large lake of Neuwied bad its waters originally preserved 
at a height of 800 feet or more above the level of the Rhine at 
Coblentz, was now so much worn down and reduced by disintegra- 
tion, that the level of its waters was tittle higher than is mani- 
fested at present ; — perhaps not more, (if I may be allowed, from ' 
various appearances, to form a conjecture,) than 150 feet above the 
level of the Rhine at Coblentz. Upon this supposition the lake 
of Neuwied would be greatly contracted ; being on the south con- 
fined by the small ridge extending west by north from Coblenti 
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to Hubenach, Mulhcim, Kaerllcb, Kcttig, and Eich, a distance 
of 1 3 English miles, while on the north its limits would be traced 
below tlie high ground extending from Ehrenbreitstein to Uen- 
dorf, Gladbach, and Nieder-Bieber, and tlience south to the 
Ilhine near Andernach. In extent it would be from 3 to 6 Eng- 
lish miles from north to south, and from 4 to 13 miles from east 
to west. 

That a flourishing vegetation then subsisted in the Lower 
Rheinland there are many proofs to show. It is in perfect ac- 
cordance with the regulations of a provident Creator, that vege- 
table tribes should date their incipient abundance from the time 
when the numerous fresh-water lakes which had covered the sur- 
face of Europe were beginning to complete their drainage, and 
when a new and extensive soil was preparing for their spreading 
growth. 

New races of animals were proportionally abundant. M. De 
Beaumont, in dividing tertiary deposits into two series, conceives, 
that while the former are characterized by the remains of such 
animals as the Anoplotherium and Palteotherium of Montmartre, 
the animals of later deposits, such as were contemporaneous with 
the period to which our history has arrived, consist of other spe- 
cies of the PalEeotherium, of nearly all the species of the genus 
Lophiodon, of the whole genus Anthracothorium, and the more 
ancient species of the genera Mastodon, Rhinoceros, Hippopo- 
tamus, or Castor. 

That many of these larger animals, and, probably along with 
them, Man in his most savage state, ranged among the woods and 
marshes of the Lower Rheinland may be proved, less from the 
organic remains found in the basin of Neuwied, than from 
those of the lower valley of Cologne, The hones of vast ani- 
mals are said to have been discovered at Eich, in the deposit 
which covers its lava flow, but the character of them has not, to 
my knowledge, been determined. Erom the travertine of Briihl 
we are certainly made acquainted that certain cervi were the in- 
habitants of the Neuwied basin, as well as the castor and the hare ; 
while from other deposits we have no less satisfactory evidence of 
the existence of the squirrel, or one of the lesser feline species. 

By this time, also, the greater part of the plastic clay and sand 
of the basin of Neuwied had been removed, and had undergone a 
distant transportation. It had been succeeded, or, in more precise 
terms, had been replaced, by three later formations. The first 
of these was the deposit, resembling the travertine of Italy, which 
. had succeeded to removed beds of tuff'stein in the trass valley of 
I the Bnihl, as well as the calcareous deposit of a few other locali- J 

ft lies ;— the second was the gerolle or gravel, mixed in many loca- 1 

■ lities with volcanic fragments of slag, with cinders, or with pumice ; I 
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— wbilc the third was the black sand, resulting irom numerous 
andnciirly contemponiDcous Tolcanos, which wasdepoBited beneath 
the waters of the fake of Neuwied. 

These variouB deposits I shall now describe in their order. 

Section I. — The deposit of Thavertine which had snc- 

CEEUEU TO HEMOVED BEDS Of TiJFFSTEIX IN THE TBA§S 
VALLEY OF THE BbUHL, AS WELL AS THE CALCAREOUS DEPO- 
SITS OF A FEW OTKEK LOCALITIES. 

The renewed interval of comparative quiescence from volcanic 
eruptions, to the conclusion of which wc have at length arrived, 
appears to have differed in various particulars &om a former one 
dcBcribcd. It may be considered as the latest of all tertiary pe- 
riods to which M, Brongniart has referred his Terraina JCpU^''' 
niguea, — a pc-riod not only exemplified by the upper jresh-watei 
beds of the Isle of Wight, but likewise by the ancient travertine 
of Italy, which in character not a little resembles the otherwise 
insigniAcant deposit of the same kind which was then taking place 
in the trass valley of the Bruhl. 

During the rapid progress of disintegration to which the tuff- 
stein of Bruhl became subject, large cavities soon indicated the 
removal of very deep portions of the upfilling mass. These de- 
pressions had their chief site a little to the north of Tonistein, 
where the stream which was directed from west to enst, namely, 
from the westerly heights of the Hahnenbach to the trass valley 
of the Bruhl, met another which had its source in hills adjoining 
the Laacher-see, with a direction from south to north. 

Owing to the collision of these two streams running from diffe- 
rent sources and in opposite directions, we can easily conceive, 
that, at their point of collision, the tuifstein subjected to their ac> 
tion would exhibit deeper and earlier states of corrosion. The 
concavities thus formed soon became, in their turn, the site of 
small pools, and of still newer operations. Springs holding the 
carbonate of lime in solution issued from the depths of the chan- 
nel of the Bruhl, and began to deposit the matter with which they 
were fraught in these depressions. Accordingly, near the present 
site of the mill of Tonistein, the deposition of calcareous beds had 
commenced. 

In the character of this deposit some varieties are discernible, 
particularly at the confluence of the two streams. Thus, the 
stream which pursued its course from north to south would carry 
along with it lisintegrated particles of tuffstoin, which, in finding 
a lodgement in concavities, then in the process of being filled with 
travertine, would present the form of calcareous and tufaceous 
alternations. 

In other instances fragments of pumice have been found in the 
calc-tufF. 
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But these beds of travertine are the moet interesting for their 
containing memorials of the vegetable and animal races which then 
began to exist. Into the valley of the Bruhl leaves and brauehes 
of trees, terrestrial and fluviatile shells, as well as the bones of 
mammalia, were washed, and, having been intercepted, remain 
inhumed within this calcareous deposit. 

Various notices of the organic remains which have been found 
in the travertine of Bruhl have from time to time been pub- 
lished, but it is not always easy to distinguish such as are re- 
ferable to the dawn of the modern, or historical period. As many 
anhnals, however, are common to both periods, having survived 
a diluvial catastrophe which swept over a considerable portion of 
the Lower Khcinland, the distinction ceases to be an important 
one. 

Among the remains of the mammalia inhumed in the travertine 
of Bruhl, there has been discovered the bones of the castor, a 
malar bone of a stag, the jaw and femoral bone of the hare, and 
die incisor of an animal not yet identified. The shells detected in 
it are the HeliK pulchclla, succinea, and oblongg ; the Lymneus 
ovatus and a Bulimus. Lastly, impressions of leaves resembling 
those entangled in the tufTstein of Bruhl have been found in the 
travertine. — (For various notices regarding the organic remains 
found in the valley of the Bruhl, the works of M, Steininget 
may be consulted. — See also Cuvier's Ossemens FoaaUea, Vol. v. 
part let, p, 55.) 

The travertine of the trass valley of the Bruhl may be regard- 
ed as the only deposit in the basin of Neuwied entitled to atten- 
tion. Very slight calcareous depositions may be traced in other 
places, as at Kottenheim, and in the clefts or hollows of the lava 
of Mennig ; — whence the volcanic origin which in this last locali- 
t] has been ascribed to them. 

Sbction II.— The Geilolle, ott Gravel, mixrd in many 

LOCALITIES WITH VOLCANIC FKaUMENTS OF SLAG, WITH CIN- 
DERS, OR WITH rUMICE. 

In before treating of the commencement of the deposit of ge- 
rolle, or gravel, it was remarked, that along the course of the 
Rhine, and of the lakes formed by it during its course, there 
must necessarily have been a number of minor collections of water 
where the process of drainage would in some degree keep pace with 
that of larger lakes. Emptying themselves, therefore, one after. 
■Dother, Buch sudden inundations would necessardy drag along 
■ith them earthy and vegetable matter, and even animal remains, 
liong with large stones and boulders; which deposit would in 
Miny places fill up the voids occaaioned by the removal of the 
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prior lacustrine depoRit of fine quarUose sand and plastic clay 
contained within the basin. 

In conformity with this view we ought to expect that the 
river Gerolle, or Crrayel, would line the declivities of the ancient 
margin of the lake of Neuwied, particularly where BtrearaB had 
emptied themselves into it, and would thin off gradually towards 
the depths of the lake. So many illustrations of thiu familiar fact 
are exhibited around the margin of the tertiary lake of Neuwied, 
that it is almost unnecessary to particularize them. Near Coblenu, 
not far from the confluence of the Moselle, we find, resting upon the 
clay-slate, alternations to a ji;reat depth of gravel and sand, the 
whole of which is surmounted by pumice, or altematioDs of pumice 
and Band. Near Mayen, we And resting upon plastic clay and sand 
the beds of gerolle or gravel by which this older deposit was re- 
placed. At Bassenheim and the Koddcrberg, and various other 
places, either beds of gravel* or gravel mixed with loam, subsist. 

The minor vallies connected with the Rhine likewise appear to 
have been much filled up with gravel. For instance, m crossing the 
ground between Namedy and Kehl, a great deposit, formed during 
the damming up of this ravine by the tuffstein of firiihl, has en- 
sued, consisting chiefly of fragments of clay-slate, which lie thick 
upon the declivities of the valley. In another site I saw the same 
deposit mixed up with some little volcanic and vegetable matter. 

Upon the lava field of Eottenheim and Mayen, which is situ- 
ated in the midst of volcanic eruptions, a great deposit of volcanic 
debris appears to have taken, place to the depth of (30 to 40 feet, 
which chiefly consists of volcanic products mixed with some btde 
gravel, resulting from the disintegration of rocks of clay-slate. 
Rounded pebbles of basalt slag, together with cinders and pumice, 
with tufa, or with loam, form its chief character. In the same de- ' 
posit the remains of an animal of the feline genus are said to have 
been discovered. 

Butthemost interesting deposits, referable to the gravel in which 
volcanic fragments enter as an ingredient, consist of those which 
we find above the lavas of Mcnnig and of Eich. These we shall 
separately consider. 

The deposit of Gravel and of Loam mimed with volcanic matter 
above the Lava of Mennig. 
The lava flow of Mennig has been described in the eighteenth 
chapter of this memoir. (Page 116 to 125.J It occurs in the 
plain of the Maifeld, where two villages appear in its course> the 
one, Obermennig, situated to the west of it, and the other, Nieder- 
mennig, in a central site. Its extent, which must be considered as 
very irregular, may from north to south vary from one to two 
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English miles, while from east to w«st it may perhaps ht estimat- 
ed at two miles. 

Much of the deposit resting uj>on the lava may be referred 
to drainages of the higher latids south and south-west of the 
Laacher-see, as well as to drainages east of the crater of Rieden. 
Hence the fragments which we observe of clay-slate, of trachyte, or 
of basalt, as well as the mixed debris resulting from broken up beds 
of plastic clay, sand or tufa. Other materials, again, would be de- 
rived from the district of the Hoch Simmer, and hence the great 
proportion of fragments of basalt which we observe in the same de- 
posit, either in a lithoid, slagged, or cinereous form. Lastly, ex- 
traordinary floods would swell the deposit with debris from the 
more distant hills of clay-slate bordering on the Langenfeld. 

Keeping these sources in view whence the fragments were de- 
rived, and the very miscellaneous character of their mineralogy, 
we can scarcely be^surprised at the varied nature of the gravelly de- 
posit. An accumulation of gerolle, or gravel, is superimposed upon 
the lava flow, wherein a variety of rolled fragments is evident, the 
cement of which is an earthy trassy substance, of a mixed loamy 
and arenaceous character, which is derived from tufa, as well as 
from lacustrine deposits of sand and plastic clay. This com- 
mixture seems the result of powerful torrents, but, where the force 
of the waters has been occasionally intermitted, we find a corre- 
Bpondiiig quiescent state indicated by alternations of the trassy loam 
described, which is variously named by the natives Britz Reif, 
mould, or old soil. This last substance has been described by M. 
Sleininger as a fine pulverulent or sandy deposit of a grey or pale 
colour, which is stratified and alternated with pumiceous matter. 
It is also recognized as forming the soil of many localities near 
the Hoch Simmer, or the Laacher-see. 

In this deposit, animal as well as vegetable remains have been 
dtucovered. Spaces are said to have been noticed in the gerolle, 
ot gravel, in which the bark of trees and impressions of leaves, 
aiaag with a grey substance resembling the ashes of plants, have 
been occasionally found. In the year 1798, a tree, supposed from 
its rind to have been an apple-tree, was found in a perpendicular 
position in the deposit which rests over the lava of Niedermennig. 
Bones of animals have likewise at various times been discovered. 

But we shall now consider in detail the different beds which 
fana this deposit. 

Sections of the lava of Mennig have been before given. Some 
geologists have not been content with referring organic remains to 
the deposit which is superimposed cm the Mennig lava, but have 
Wen entombed living ones in the congealed flow. M. Steininger 
lecotded the asseveration of the workmen, that they had found a 
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living toad immured in the millstone lava, — but I now tiad from 
the rejHtrt of M. Scliulxc's memoir, given in the " Journal des 
SeienceB Naturelies," that the single toad is at length multiplied, 
(after the well-known precedent of the three black crows,) into three 
Uving toads ! I'he exact situation assigned to these ancient hermits, 
it may be perhaps worth while to give. It will be found in the 
following section in a descending order, which rests upon the au- 
thority of M. Schulze; — 

(o.) The uppermost bed consists of about 1 00 feet of loose vol- 
canic matter, and ancient and modern alluvium ; 

(A, The bed, upon which this alluvium rests, is described 
as prismatic lava, 36 to 42 feet thick, while beneath 
it is a bed of reddish-grey porphyritic basalt ; 

(c.) 10 feet of " lave fendillee," in which three toads are sad 
to have been found ; 

[d.) 2J feet of lava and scorite; 

(e.) Clay, (the lowest bed stated,) which high up is sandy. 

It is unfortunate that the actual discovery of living toads thus 
immured has not yet encountered the vigilant and cautious su-. 
perintendence of scientific individuals. The records of them 
hitherto published are little more satisfactory than so many m 
dita. 

The beds covering the lava of Mennig have been frequently 
described, but by no two authors alike. I shall give an abstract 
of M. Noeggerath's observations, which seem to me to have been 
conducted with the most care : 

II. GeroUe, consisting of fragments of grauwacke and clay-slate, 

as well as quartz, and even portions of barytes, together 

with volcanic fragments ; — the whole cemented by a 

pulverulent mixed substance of trass, sand, and clay. 

(This upper bed I am inclined to suspect is partly a diluvial 

one. Its depth is 14 feet.J 

b. Brilz Reifi — a mixed pulverulent substance of trass, (tufa,) 
sand, or clay. It is sometimes called biack rich earth. 
Animal remains are found in it. Its depth is 8 inches. 

c. Gravel, like a ,- S4 feet. 

d. Britz Reif, like b ; SJ to 3 feet. 

e. Looseporousvolcanicnodules, formed of the substance of the 
lava called Mucken ; — 12 feet thick, 

/. Irregular colossal pillars, the depth of which is unknown. 
A different section, however, is given by M. Schulze, which I 
have extracted from a French journal. It is as follows : 

1. Pumice and trass covering the lower beds, 40 feet thick. 

2. An aggregated deposit of porous lavas, basalts, and cinders, 
the depth of which is 10 to 12 feet. 
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F (These two superior beds, I am inclined to think, are part- 
ly diluvial, and partly of a. mmparaiively recent period. 
I yhey will be referred lo hereafter.) 

I 3. Sandy marl, in which vegetable and animal remains are 

■ found ; — thickness 6 to 10 inches. 

I i. Schistose clay, ^ to 1 foot. 
I S. Volcanic matter 50 feet. 
P 6. Prismatic lava, 36 to 4^ feet thick- 

(The beds still inferior have been given in the preceding 
page.) 
These two sections it is rather difficult to quite reconcile to each 
other, and unfortunately I myself made few independent observa- 
tions, for which, indeed, I had not opportunity, as M. Noegge- 
rath's observations were conducted during the course of mining 
operations.* 

According to M. Schuize, it is in the bed of sandy marl six to 
ten inches thick, corresponding probably with M. Nocggerath's 
Brilx Reif, (the latter being perhaps the most correct description 
of it,) that impressions of leaves and grasses, as well as the roots 
of trees, have been found, and, together with them, the remains 
of various animals, among which are those of Cervi, with the teeth 
of the squirrel. 

Regarding the supposed indications of an early race of human 
inhabitants of the soil of the Lower Rheinland, the greatest cau- 
tion is necessary, though I am far from thinking it impossible that 
unequivocal remains, shewing that a very early race of mankind 
did then exist, may not yet be satisfactorily produced. In the 
meantime, I shall content myself with a mere notice of the sup- 
posed discoveries, given on the very fallible autliority of miners, 
which are introduced in M. Schulze's memoir. It is said that in 
the beds supeijacent to the lava of Mennig ancient baked potteries 
have been found surrounded with scorite, and even a bunch of 
Itraw with a string attached to it ! — (" Bulletin des Sciences Na- 
turelles," A. D. 1831, page 11.) 

The same geologist also speaks, I presume on the authority of 
Torkmen, of a portion of lead having been discovered in a fissure of 
the lava filled with alluvial mari. — But I am wearied with repeat- 
tag the gossiping stories of credulous miners. 

The deposit resting upon the Lava of Eich. 

The lava How of £ich has becD explained in the nineteenth 

chapter of this memoir. — (5'ee page 127.) Its exact point of ori- 

• I rather suspect that Ihe disiinct beda marked c. d. e. in the aectiau of 
!■ Noeggerath, are included in tlie one marked S 
_-M thil ihe hed marked b of M. Noeggerath 
ilofM. Scliulze. 
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gin is unknown. It has evidently flowed into the lake of Neuwicd, 
and become xubmei^ed beneath its waters, where it has afforded a 
hasia fut an interesting deposit now to be noticed. 

This deposit is well displaced in the Neiebusch stone- quarries, 
where there is to be seen the following section : 

(n,) The higher beds, coneisting of alternations of loam, white 
pumice, and vegetable soil, to the depth of 27 feet ot 
more. These I must consider as of a comparatively re- 
cent date, and they will be considered in detail hereafter 
(6.) A deep bed of argillaceous loam, from 18 to 20 feet in 
depth, in which are contained fragments of lava, cinders, 
and tufa. — This bed is the object of our present ctmsi- 
deration. 
({.'■) A very porous and scorified basalt slag, which preserves 
this character for a depth of 15 to 18 feet ; below, for a 
thickness of S4 feet, I found it more compact ; — the 
sum of its depth is unknown. 
The argillaceous loam which appears in this section is the de- 
posit of the close of the tertiary epoch, which may be referred for 
its constitution to removed materials of the plastic clay forma- 
tion, to removed strata of early tufa, and to the ejected products 
of neighbouring volcanos. 

In this clayey loam, which is of a dark yellowish -brown colour, 
large bones are said to have been found ; but the nature of them 
has not, to my knowledge, been recorded by any writer. 

Section III, — The Volcanic Sand deposited in the Lake 
OF Neuwied. 

This deposit of dark-coloured volcanic sand, which is a pecu- 
liar characteristic of the M^ifeld, is one that might have been 
expected as the natural result of a succession of volcanos, which 
had been carried on with undiminished energy for an almost in- 
definite period of time. It was deposited beneath the waters of 
the basin of Neuwied during the course of all the great eruptions 
which took place since the period of the trachytes and early ba- 
salts. 

*' The black sand of the Maifeld" was, as we may conceive it 
to have been, carried down by mountain streams soon after hav- 
ing been ejected. Such as the Nette had transported would, 
from its great accumulation, soon supply the vacant space occa- 
sioned in the nearly drained basin of Neuwied by the removal of 
much of its prior deposit of eand and plastic clay. 

The mincralogical character of this loose sand, owing to its 
origin from so many volcanos, must naturally assume a very mis- 
cellaneous character. It has been examined by German geolo- 
gists with much attention, who have detected in it the following 
ingredients : — Particles of porous basalt, whence the name which 
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the whole has received of the blaclc sand ; augite ; titaniferous 
magnetic iron ore ; pumice-stone grains, and basaltic hornblende. 
An analysis of the sandy magnetic iron ore has been given in 
M. Von Leonhard's Taschenbuch. 

Iron, - - 79.0 

Titanium, - 1 5,9 

Oxide of manganese, S.6 

Alumina, - - 1.— 
Trace of chromic acid, . 



We find this deposit in the vicinity of Gladbach lying very 
deep. From subsequent convulsions, its strata are much in- 
clined, and dip towards the mountain of Romersdorf. 



CHAI'TER XXV. 



THE DILIJV 



The great incident which in the Lower Rheinland marked 
the close of the tertiary epoch was the diluvial torrent, which, 
in deriving its origin from the convulsive operations which were 
directed to the elevation of the high chains of the European Alps, 
bent its course along the great valley of the Rhine, and again 
raised the waters of the basin of Neuwied to their ancient level. 

But it is unfortunate for this part of our history, that, if we 
would understand the interesting phenomena connected with this 
diluvial current, it will be expedient to take a rather discursive 
view of the genera) state of the Upper Rheinland from Maycnce 
to Basle, as it subsisted at the close of the tertiary epoch. 

Some part of the history of the valley of the Upper Rhine I 
have before had occasion to explain. According to the recent 
speculations of M. Boui?, it has been supposed, that, previous to 
the deposition of the Molasse of the continent, the marine waters 
nbich Howed over much of the present soil of Europe had their 
connection with the main ocean cut oft', and that a large inland 
sea existed to the north of the Alps, which extended from the 
Savoy to the Uannat, while, on the north, it was separated from 
ihe Baltic by the Carpathian and other mountains. 

This inland sea has been already described as having been di- 
vided by the irregularities of the encroaching land into six or 
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seven iMsins, one of which was the valley from Mayence to 
Ilasle. Of this marine l>asin I added, ihnt, in consequence of a 
barrier of land stretching across the prescni site of the straits of 
Bingen, and thus filling up the small geographical space inter- 
vening between the chains of the Hundsruck and the Taunus, ii 
had no communication with the present channel of the Rhine 
from Bingen to Cologne, or farther north ; — that its waters flow- 
ed in a direction quite opposite to that which they now maintaiE, 
being from north to aouih, while its Boutherly extremity was con- 
nected with the other marine basins of Europe by means of various 
channels. 

Tile gradual changes by which many of these marine depres- 
sions were fdled up have met with an able illustration from M. 
Boue. He has supposed that the waters poured upou the earth 
must have been so great, that the debacles of modern lakes and 
the excavations of equatorial rivers can convey but a faint idea of 
their effects ; and hence the levelling of much of the depressed sur- 
face of Europe would be conaparatively a rapid process, of which 
the marine basin of Mayence would be one of the first to par- 
take. 

After the deposit of the Molasse of Europe, (so named from 
the blue clay which Is its characteristic, and of which the mis- 
cellaneous local deposit of the basin of the Upper Rhine may be 
considered as an equivalent,) had greatly accumulated, it may be 
easily supposed that the relative state of land and sea in the inte- 
rior of Europe would be-materially altered. Inconsequence ofa 
great portion of the materials which formed this deposit having 
been transported by the rivers of the Alps, the chief current of 
this inland sea would be urged or directed more to the centre of 
the great concavity of Europe. It would also happen, that, ow- 
ing to many of the canals, by which these various marine basins 
communicated with each other, having been blocked up by the 
deposits carried into them either by rivers, or by the bursting of 
lakes, the waters would now seek for a discharge by new issues, 
and, as a consequence, the previous number of seven marine ba- 
sins would be multiplied. 

With respect to the upper basin of the Rhine, which, among 
the great inland seas of Europe, had a detached situation, the 
blocking up of the narrow canals by which it communicated with 
more southerly basins appears to have had the effect of complete- 
ly changing the nature of its deposit. We accordingly find, that 
Neptune did not continue to assert his dominion over this Cas- 
pian lake ; — that although alternations of marine and fresh water 
beds, i^everally calcareous, and even intermixtures in the same 
strata of terrestrial, fluviatile, and marine shells had long since 
showed that his sovereignty was disputed ; yet that now, if we 
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-may judge from the predominance of the fluviatile beds which 
overtopped the series, the mountain nyinph and river gods were 
eventually triumphant. 

That a pure fresli water deposit was the latest result of the up- 
filling process then going on in the basin of Mayence, we are not 
so adequately informed by any relics of it having been found in 
xitu, as by the immense transported and detached masses of it 
which remain as memorials of the extraordinary and extensive con- 
vulsion which I have proposed to describe. In tlie meantime, it 
will much facilitate the order of our history by previously inquiring 
into the original character of this deposit. 

The latest tertiary deposit which appears to have characterized 
the valley from Mayence to Uasle has been properly considered 
by M. Boue as the product of a great fresh water sea that filled 
the whole basin of the Upper Rhine. It has been described un- 
der various names, of which the one most adopted is that of Loess. 
According to M. Von Leonhard, its synonyms, as they occur along 
the course of the Rhine, are Loesch, Schneckenhausel-Boden, 
Mergel, (in the upper lands of Boden,) and Briz. By M- Stein- 
inger and some other writers the deposit has been variously nam- 
ed Britz, Lehm, or it has met with an appellation ^.ignificant of 
a yellow marly earth. M. Boul' styles it an alluvial fresh water 
marl. 

This very fine pulverulent substan ce became first deposited when 
the causes which had produced the deposit of gravel arising from 
the bursting of contiguous pools or lakes, accompanied by the delug- 
ing actions of rivers, appear to have ceased ; — which state of qui- 
escence we may refer to the abatement of those convulsive opera- 
tions with which our globe had been so long familiar. Hence 
the finer particles of earthy matter, the result of a more gra- 
dual and uniform operation of less destructive rains, became 
more equally diS'used through the waters of a vast lake, and, on 
their subsidence, were deposited over previously existing beds of 
ancient gravel, — the records of a more disturbed condition of the 
earth's surface. 

The Loess, which, as I have explained, formed the highest bed 
of the tertiary deposits of the valley of the Upper Rhine, has been 
described by M. Von Leonhard as consisting of line pulverulent 
particles connected together in a loose friable mass i or as a loamy 
Eubstance, of a dirty yellowish grey colour, and in its fracture 
earthy, being a mixture of particles of argillaceous, calcareous, and 
quarizose matter, in which are interspersed minute scales of mica. 

It is added by the same author, that in the Loess of the vici- 
nity of Heidelberg were found four proportions of argillaceous 
matter, combined with one of carbonate of lime, and a sixth pro- 
portion of quartzose and micaceous sand. 
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Numerous organic remains have been discovered in the Ldceb; 
but, as it is difficult to draw ibe distinction whether all of these 
originally existed in siiu, or were entangled in this deposit during 
its subsequent violent transportation, I shall postpone a descrip- 
tion of them, until I have noticed the breaking up of this deposit 
and its distant r ' 



From the circumstances described it will be evident, that the 
basin of Mayence was eventually reduced to the state of a fresh 
water lake, characterized by a later deposit of I.oess. The over- 
flow from it, at\er it had ceased to admit the waters of the inland 
sea, of which it had previously formed a portion, was still conduct- 
ed into the marine expanse which subsisted in the central regions 
of Europe. 

At the close of the tertiary epoch, when the fresh water deposit 
which I have described had attained a conBiderable thickness, the 
surface of Europe was doomed to undergo a greater change than 
it had experienced since the elevation and breaking up of the 
chalk basins. 

In the basin of Neuwicd this catastrophe took place at the time 
when ejections of pumice fronn the Humrichs had commenced, and 
when the latest eruptions from the crater of Laach were in acti- 
vity. It was the effect of a distant elevation of high alpine lands si- 
tusted near the outlet in which the great fresh water lake, extending 
from Mayence to Baale, was enabled, in flowing in a southerly di- 
rection, to discharge its waters into the inland sea of Europe; — 
that is, in the vicinity of the lake of Constance. 

To what recognizable convulsion this particular elevation of the 
great alpine lands of Europe is to be referred, which in the basin 
of Neuwied is only made known to us by its diluvial ravages, I 
scarcely think we have yet sufficient data to determine. A con- 
siderable elevation of the AVestern Alps is described by M. Elie de 
Beaumont, who assigns to it a date immediately subsequent to the 
very recent beds, named Skelty Molasse, — beds contemporaneous 
with the Fahluns of Touraine, He also supposes it to have taken 
place in a direction of N. N. ii. and S. S. W. But subsequent to 
this catastrophe, he adds, there has been a later dislocation, (the 
twelfth of his system,) which elevated the principal chain of the 
Alps from the Valais to AustTia, comprising also the chains of the 
Ventoux, the I.iberon, and the St Baume, (Provence.) The di- 
rection of this system of mountainous elevation he conceives to be 
about E4N.E. and W.} S. W., and he ascribes to it a date previ- 
ous to the dispersion of those erratic blocks^ and those gravels 
which have been termed diluoium. (See the Philosophical Ma- 
gazine for October 1831, p. Sr57, and Mr De la Bethels Geolo- 
gical Manual, p. 499.) 
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It is probably to this last Gystem of elevations that the diluvium, 
whose devastating progress we trace through the whole of the 
Rhcinland, may be referred. 

A subordinate question may, however, arise, whether the latest 
elevation of the alpine heights of l^lurope wa^ exactly an instan- 
taneous process, produced like the single paroxysm of an earth- 
quake, or whether this latest elevation was not acquired by dint 
of a series of throes or convulsions continued during an interval 
of time, which, though a short one in geological estimation, would 
be considerable when compared with an historic term ? 

I am certainly myself inclined to think that the convulsion was 
a sudden one, and that, in comparatively a brief interval of time, 
the alpine mountains of Europe sustained an increased elevation, 
and tbat, along with this increase of elevation, a vast additional 
surface of land appeared above the primeval seas. 

That the basin of Neuwied partook in some small degree in 
this convulsion there can be no doubt ; though it is not in most 
instances easy to separate the phenomcnaindicativeof a change of 
level which this part of the Lower Kheinknd must have sustain- 
ed, from previous phenomena of a Bimilar character which occur- 
red when the chains of the Hunderuck, the Taunus, and the £ifel 
sustained an elevation (see page 90,^ In one instance, however, 
the appearances seem unambiguous. The deposit of the black 
volcanic sand in the basin of Neuwied is supposed to have taken 
place subsequently to the former convulsion, — and, accordingly, 
on the right bank of the Khine, near Gladbach, I found strata of 
black sand much inclined, and dipping to the east or north-east, 
towards the hill above the village o-f Roraersdorf. In this later 
dislocation of the strata of the basin of Neuwied, there is little 
doubt but that such older tertiary deposits partook, as I have 
supposed to have been affected by the earlier convulsions. 

The catastrophe by which the alpine mountains of Europe 
Kuatained an increased degree of elevation appears to have cora- 
^efaended various incidents, which I shall now endeavour to trace. 

The first incident following the elevation of the European Alps 
consisted in the inversion of the current of the basin of the Upper 
Rhine, by which, instead of flowing from north to south, it began 
to flow from south to north. 

A second incident was the immense force possessed by the vo- 
lome of waters, which was propelled in a new direction uf south 
and north, namely, from the basin of the Upper Rhine to the 
bwn of the Lower Rhine. 

A third incident was the new channel which the waters had 
b^n to deepen for themselves through the present straits uf 
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A fourth incident was the distAnt transportation of loose stones 
and blocks. 

A fifth incident was the breaking up of the upper fresh water 
strata of the Loess, with its transportation and dispersion to va- 
rious sites ^long the course of the diluvial torrent. 

A sixth incident coD(>isted in the mineral substances entangled 
by the Loess in its fourse. 

A seventh incident was the overwheJming of forests, and the 
great destruction which befel many races of animals during the 
progress of the diluvial torrent ; — while 

Au eighth incident (which confines our attention rather more to 
the basin of Neuwicd,) was the blocking up which the rapid trans- 
portation of the muddy volumes of Loess appears to have caused 
in the gorge of Andernach, and by the restoration which followed 
of the ancient high level of the waters of the lake. 

These various incidents we shall now investigate in the order 
which has been stated : — 

Section L— Thl; i^jveusion of the cukrent of the basin 

Ob THE UrPER ItuiNE, BY WHICH, INSTEAD OF FIOWING 
FttO.M KOHTH TO SOUTH, IT BEGAN TO Ff.OW FEOM SOUTH TO 
KOKTH. 

The last elevation of the European Alps, which was the most 
considerable in the vicinity of the lake of Constance, appears to 
have effected a change in the level of all the districts which we 
trace along the valley of the Rhine extending from Basle to Bin- 
gen, and perhaps even beyond the ancient barrier of Bingen, as 
far as the basins of Neuwied and Cologne ; — all this tract of 
country acquiring a new elevation, which must have gradually 
diminished in proportion to the distance of each elevated part 
from the vicinity of the lake of Constance, where the elevation 
would be the greatest. 

The consequence of a continuous declivity having been thus 
formed along the united course of the vaUies of the Upper and 
Lower Rhine, is best seen by a reference to the geographical 
sketch, which I have before given, illustrative of the tertiary geo- 
graphy of the Lower llhdnland: — 

Now, by reference to this sketch it will be evident, that the 
waters of the ancient marine basin of the Upper Rhine, (now con- 
verted into a fresh water lake,) had originally flowed from the 
present site of Mayence to Basle in a direction of north and south, 
towards the great inland sea of Europe ; — this is indicated in the 
sketch by an arrow : while, on the other hand, the direction of 
the streams north of the basin of Mayence, which was towards the 
basin of Cologne and the German Ocean, is indicaled by another 
arrow pointing to an opposite course, namely from south to north. 
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But we must now change the direction of the arrow, as it ap- 
pears in the ancient marine basin of the Rhine, making it no lon- 
ger turn from north to south, but from south to north ; or, in 
other words, the arrows of the basin of Mayen, and of the basin 
of Cologne must be directed to the same destination, afler the 
r which is represented in the following outline : — 




In this stetch the letter B signifies the site where the waters, 
b descending from the basin of the Upper Rhine, mshed into 
the channel of the Lower Rhine at Bingen. 
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Itut iilthough the general course of the diluvial c 
from south to north, it may be necessary to observe that some 
modifications have been observed in this direction of the rush of 
waters, which are in fact to be expected. The resistance which 
the current would undergo in its course from opposing cliffs and 
mountains, or from the narrow ravines in which Jt would be occa- 
sionally straitened, would occasionally cause a considerable di- 
version from the general course of the diluvian course, so as to 
induce it in some localities to rush, not from south to north, hut 
in rather different directions. Accordingly, near the Schwartz- 
wald, the course of the debacle is said to have been traced from east 
to west, though this remark stands in great need of confirmation. 
Agiun, in otlier sites, as in some few parts of the basin of Neuwicd, 
the diluvial current has proceeded from south-east to north- 
west. 

These are subordinate circumstances, which have led some fev 
observers to serious errors in their views of the diluvial pheno- 
mena of the Rheinland. 

In short, the sum of the change effected by the elevation of 
the European Alps was as follows i The waters of the upper 
fresh-water basin of theRliine, which had originally flowed from the 
present site of Mayence to Basle in a direction of north and south, 
towards the great inland sea of Europe, must now have suddenly 
changed their course from south to north, and, in escaping across 
the barrier of Bingen, where a cataract of the most formidable and 
overwhelming character must have been formed, would eventually 
press forwards towards the inferior basins of Neuwied and Cologne, 
and thence to the ocean, which then covered the present Bats 
of Holland. 

Section II. — The immense force tossBssEo bv the volume 

OF WATERS PHOfELLED IS A NEW DIRECTION OF SOITTQ TO 
NORTH, FnoM THE BASIN OF THE UPPER TO THE BASINS OF THE 
LOWER ItniNE. 

The explanation which has been given will prepare us for a 
due estimation of other effects indicative of the convulsion by 
which the southerly valley of the Rhine became much more ele- 
vated than the northerly one, and by which, as a consequence, the 
direction of the current of waters occupying the upper basin be- 
came inverted, so that, instead of flowing south, as formerly, to- 
wards the ancient inland sea of Europe, it was now flowing north 
towards the barrier of Bingen, the lakes of Neuwied and Cologne, 
and ultimately towards the present German Ocean. This altered 
current became fraught with all the waters derived from the Vos- 
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ges and the Schwartzwald, as well as from the newly elevated al- 
pine heights, which, by the last uplifting agents, had advanced 
into the regions of perpetual snow. 

In a preceding chapter (page 90) I inquired into the less violent 
effects which appeared to have resulted from a former diluvial 
torrent, occasioned by a slight elevation which the chains of the 
Hundsruck, the Taunus, and the Eifel, had experienced. But 
we have now to consider the effects of a torrent in its most tremen- 
dous and terrific career, when the process by which the Western 
Alps became elevated was near its completion. 

If we suppose that, in the former diluvial instance cited, (see 
page 90) the comparatively less violent effect of the diluvium 
arose firom the little elevation which the hills whence the Lower 
Rhine derived its source, had experienced, as well as from 
the little increased descent which the enrrent of its waters had 
undergone, the next question which might be asked is, What 
would be the effect of an elevation of distant Alpine lands, suffi- 
ciently grent to cause the whole body of the waters contained in 
the upper valley of the Rhine, to be discharged along the chan- 
nel of their inverted declivity towards the present German 
Ocean ? 

These effects will be found so immense and striking, that ano- 
ther question which may eventually be started is, — Are the waters 
which were contained in the basin of the Upper Rhine, when ex- 
isting in the form of a lake, of themselves adequate to produce 
the effect ? 

Xo such a question it is not easy, in the absence of any pro- 
cesses at present going on of so stupendous a character, to give s 
decisive answer. Lately, geologists have been disposed to call 
to their aid an additional source of diluvial waters, by supposing 
\ that vast cavities subsisted beneath the surface of the earth, into 
which large volumes of water, during extraordinary convulsions, 
or during their retiring, might have entered, or into which the 
waters of lakes might have gradually percolated. 

Accordingly, such a collection of waters has been conceived by 
a French geologist, M. Rozet, to have existed within the interior 
of the chains of the Vosges and the Schwartzwald. * He has 
also imagined, that, while the waters were thus immured within 
their subterranean recesses, they must have derived firom labora- 
tories concealed within the profundities of the earth various che- 
mical properties, among which none were more remarkable than 
their being charged ■with carbonic acid. At the period, therefore, 
when convulsive operations commenced, these acidified waters are 

* I may here remark, lliat a modern insCanDe of water which at the time 
was suspected to have issued out of a mouDtain, is to be found in the An- 
nual Register for A. D, 178S, p. 77 and 78. 
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supposed to have issued from the bowels of the earth, making 
known their presence by their chemical effects on certain mineral 
substances. — And thus, according to M. Rozet, these acidified 
waters have themselves given rise to the epoch wliich he names 
Uiluvian. — (See the Journal de Geologic, edited by M. Boui 
and others. Vol. i. page 25 to 60.) 

Of this theory it is only necessary to remark, that its validity 
is extremely doubtful. There can be little question but that lakes 
may be proved to have subsisted within the interior of mountains, 
but that the bursting of one or more of them, charged with mi- 
neral acids, from the rocks within which they were confiDed, 
should have been the chief, if not the sole, cause of the diluvial 
phenomena which may be traced along the course of the Rhine, 
is too astounding a proposition to be for a moment entertained. 
M. Bou^, who, I presume, does not advocate this theory, has 
confessed to a fresh water sea having existed in the upper valley 
of the Rhine ; and it is surely quite snfficient, if we would ac- 
count for all the desolating and diluvial phenomena of whicli 
traces may be found, to prove the retrograde course of the current 
of this mighty expanse of waters, and its eventfiil discharge into 
the valley of the Lower Rhine. At the same time, there can be 
no hesitation whatever in admitting the possibility of mineral 
waters gushing forth from the interior of a mountain, and their 
chemical action upon the stones which they must have encounter- 
ed, as an incidental event, but nothing more, in this great catas- 
trophe. Thus, — it is remarked that at Alsace and elsewhere, 
while the modern alluvial sands derived from the Gres Vosgien 
are red, those of the ancient alluvium are white, and hence it is 
conceived, from certain experiments instituted by M. Rozet, that 
waters fraught with carbonic acid have been enabled to produce 
this discharge of colour. But we have yet to learn, — whether i 
such a chemical effect is not rather the result of a process which 
has been going on for an immeasurable period of time, — a result 
which is very likely to happen in a country where the abundance 
of its mineral springs forms a striking feature of its natural cha- 
racter. — In short, all the phenomena of the Rheinland show, that 
the destruction of its more yielding strata and their distant trans- 
portation was the work of a mighty Hood, to which the causes as- 
signed by M. Rozet are inadequate. — The diluvium was in its 
progress, abrupt, irresistible, and overwhelming. 

Dismissing, then, the notion started by Brongniart, that dilu- 
vial waters first issued from the bowels of the earth, or th&tjiords, ■ 
such as the deep-furrowed water courses of Scandinavia, or even 
such caverns as we find within limestone mountains, might have - 
been their canals, it is much safer to place such subterranean sup- 
plies of diluvial waters among the adventitious causes of the ele- 
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vatioa of mouii tains. It is very possible that these might have 
played a subordinate part among the incidents of terrene elevation, 
but nothing more- The bursting of lakes also, in a region so ex- 
tensively broken up or disjointed as that of the Kheinland, could 
have scarcely failed to play an equal part in adding to the force 
of diluvial waters, 

M. He Wyck, in endeavouring to eetimale the force of the di- 
luvial current of the Lower Kheinland, has referred the rounding 
of some of the hills of the basin of Ncuwied to the last extraordi- 
nary Hood, which he conceives to have surmounted the highest 
volcanic summits, and to have swept over the basin of Neuwied 
in a direction of west to east. Hence the westerly rounding of 
the Plaidter Humrichs, the Veitskopf, the Kottenheimer Buden, 
and other hills. He adds that the Corretzberg, (by which, I sus- 
pect, he means the Krufter Humrich of other writers,) is towards 
the north-west torn asunder and fallen in ; (loads of water hav- 
ing carried most of it away, so as even to render its volcanic form 
doubtful ; — and that around the foot of this hill lava blocks lie 
wildly dispersed, none of them being in the place where their con- 
solidation first took place. 

I am by no means convinced of the accuracy of these observa- 
tions. Although many volcanic hills must have doubtless under- 
gone aome alteration in their form from diluvial currents, it is by 
DO means to the extent ascribed ; nor is it accurately stated that 
ihe direction of the torrent was from west to east, or that all the 
volcanic hills shew that in this direction they had yielded to the 
force of the diluvium. If, for instance, the flood has produced 
any remarkable effects upon such an exposed volcanic hill ns the 
Hoch Simmer, which is doubtful, it is not shewn on its westerly 
but on its southerly flank ; and, in the case of the Weinberg of 
Nickenich, the breach of the volcanic hill is not on the west but 
on the north-east. Great, therefore, as must have been the force 
of the diluvial torrent, such statements as these are evidently in- 
correct, 

In estimating the force of the diluvial torrent, it will much aa- 
sist our future observations by keeping one circumstance in view, 
which is this : — that when the inverted torrent of waters was first 
directed from the upper to the lower vallies of the Rhine, its force 
was by no means so great as in a subsequent interval ; — indeed, I 
have been in doubt, from some circumstances, if the diluvium did 
not, in the first instance, undergo sonne short intermissions, and 
was comparatively inert. To what circumstances this Incipient 
mitigated force might have been owing, we have no conception, 
except by comparing it to the minor and premonitory tremblings 
rf the earth which often precede a convulsion of the most ap- 
psiling character. In the case of the Kheinland, the distur- 
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bADces, or elevation of alpine moiiniains, by which the current of 
the Upper Rhine was becoming inverted, did not, in the first in- 
sbince, appear to have displayed all tbeir violence. But this re- 
mission, or perhaps intermission, was of brief duration. Il was 
soon succeeded by a diluvial torrent, which in its course surmount- 
ed every obstacle. 

Sbction III. — The i>absage which the watbus, im their 

INVEHTRD COtlKBE, AFPE.AK TO UAVE DEEPENED FOK THEU- 
8EI.VES TUKOUCB THE PUKSENT StBAITS OF BiNGlLN. 

Although, in the period preceding the diluvium, the barrierof 
land wliich stretched across the present site of the Straits of Bin- 
gen was sufficiently high, a considerable breach intervening be- 
tween the chains of the Hundsruck and the Taunus must have 
still subsisted, though not sufficiently deep to allow the waters of 
the upper basin of the Rhine to drain oif into the present channel 
of the Lower Rhine. This intervening space may, I conceive, be J 
dated from the early convulsions by which the much deeper fissure 1 
of disruption was induced, which, commencing at a northerly point I 
close to the barrier of Bingen, only ended at Coblentz, or even I 
farther north. 

When these previous circumstances are taken into considera- ; 
lion, I can conceive of no other effect that the diluvial torrent 
would have, than by further deepening a breach which had pre^ 
viously been made, louring the first inverted ruab of the waters 
the swell would surmount the barrierof Bingen in a bold and- ap- 
palling descent, and a considerable wearing away of the substance 
of the opposing cliff would be the result. But, if we would wish 
to explain the causes which have reduced the loch of Bingen to 
the depth wiiich it exhibits at the present day, we must subjoia i 
to the force of diluvial currents, the gradual and long corrosion I 
of the Rhine, which, during the present geological epoch, has sue 1 
ceeded to this extraordinary agency, — Human art and labour, in 
the attempts to facilitate the present navigation of the Rhine, have 
achieved the rest. 

Section IV. — The Distant Transpobtation of blooki, 

OR liOULDEIlS, AND GttAVEL. 

If we would investigate the extent of this diluvial incident, wa 
ought to previously possess some knowledge of the general and 
older formations of the Upper Rheinland, trom which the stones, 
blocks, and boulders, transported by inverted currents, are deriv- , 
ed. In this limited memoir, any particular explanation of the \ 
geology of the Upper Rheinland is out of the question. Ail , 
that I shall therefore attempt is a brief glance at the rocka which 
subsist in the valley from Bale to Mayence. 
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The valley from Bale to Mayence is bounded by the Vosgea 
and the Schwartzwald. In the great chains of these mountains 
are found granite, gneiss, mica-slate, clay-slate, porphyry or dio- 
rile. 

Of the secondary formations bounding this basin, the oldest is 
the gres rouge Vosgien, which takes its place among the later 
sandstones of the coal formation. This rock, the most frequent 
colour of which is red, Iras been described as consisting of grains 
of quartz without any visible cement, and of passing, particu- 
larly at the tops of mountains, to the state of a pudding-stone. 
The rolled stones of which it is composed are white, reddish, 
black, and grey quartzites. Later secondary rocks consist of the 
gics bigarre, muschelcalc, keuper, lias, and oolitic strata. 

Of the tertiary strata it may be generally remarked, that, in the 
first place, they include such as indicate the marine character of 
the basin of Mayence, during the commencement of the tertiary 
epoch, as, for instance, calcareous beds containing marine shetU; 
— secondly, they comprise stieh as indicate the period when the 
baain of Mayence had a mixed character, or when it was about 
to, become a fresh-water basin, whence the intermixture in the 
ume calcareous strata of marine and fluviatile shells, or the alter- 
astions of mariue limestones with such as are of a fresh water 
nigin, with the well-known deposit of molasse, with lignites or 
Htuminous strata ; — and, lastly, they include strata of an un- 
mixed fiuviatile character, which have surmounted the whole. — • 
These last named beds, which were the chief ones broken up by 
diluvial torrents, have been described under the name of loess. 

After this short glance which 1 have taken at the geology of 
the Upper Khcinland, we may pursue our farther inquiries with 
note success. 

It was remarked in page 193, that the diluvial current did not 
in the first instance display all its violence. Hence we are en- 
ritled to expect, that before the whole strength of the waters was 
displayed, transported matter would be allowed in various sicua- 
tiona to subside, according to its bulk or specific gravity. Ac- 
cordingly we find, that, in the upper valley of the Rhine, the 
lower beds, which are formed of whitish or greyish sand and ar- 
gillaceous matter, are intermixed with a quantity of rolled stones, 
derived Irom rocks near at hand, — and that the rolled stones are 
identieal with such as belong to the conglomerate rocks of the 
Br^ Vosgien, In some sites, according to various observers, the 
lower deposits consist of earthy matter, inclosing grains and no- 
dales of ferruginous matter, in which manganese as well as pisi- 
form iron ore are contained. These deposits are said to likewise 
contain land shells and animal remains. — (See Journal de Geo- 
hgie. Vol. i. p. 33, &c.) 
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But in all, or tnoiit, of these examples of subsidence, the whole 
of the coarser or heavier materials are surmoutited by a deposit of 
the lighter transporieil matter of loeas, which will form the sub- 
ject of an ensuing section. 

I'liis subsidence of transported matter, and its order of super- 
position, which has varied with its bulk or specific gravity, iudi- 
cates, as I have hinted, thut, in the first place, the diluvial cur- 
rent did not exert its whole force or violence. This resene, 
however, was of short duration. An overwhelming power wss 
soon exerted, the degree of which is only made known to us by 
the distance to which the loosened materials of rocks have been 
transported. While schutt and gerolle are said to have been 
transported from Switzerland, boulders have been propelled ftom 
Geislautem to Mayence, a distance of thirty leagues. 

It has been remarked, that the constituent rolled stones of the 
gres Vosgien are easily destroyed ; and hence the prevalence of 
these fragments, loosened from the Vosges and the Schwartzwald, 
along nearly the whole course of the Rhine- j 

In the basin of Neuwied, I certainly observed on the high ' 
grounds near Kehl fragments which might be referred to Ibe j 
gres Vosgien, consisting of conglomerate white, reddish, black, 
or grey quartzites ; and in another spot not far distant, I picked 
up other conglomerate relics, consisting of smaller pebbles of I 
this kind joined together by a ferruginous cement, which might ' 
likewise be considered as the transported fragments of these dis- 
tant strata. 

But additional testimony is afforded in the fact, that, upon the 
high ground below the volcanic peak of the Carmelenberg, I found 
resting upon an older deposit of quartzose gravel (described page 
91,) fragments of a fresh water calcareous deposit exactly like , 
that of Mayence, which contained Cyclostomie, apparently the | 
acutum and anatinum ; and, as these fragments were little round- 
ed at their edges, it is not improbable that they had been loos- 
ened by llie debacle in its course. 

It is remarkable, also, that, among the debrisof the crater of Laach, 
I found a solitary fragment of tertiary Hraestone, evidently affect- 
ed by fire, resembling that of Mayence. To this fragment I have 
before alluded. (See page IGQ.) I consider that the most ra- 
tional supposition is that which would refer its transportation to 
the diluvium i am describing. At this period the crater of Laach 
is supposed to have been in activity, whence the marks of fire 
which the fragment exhibits. 

These observations will suffice for the distant transportation of 
blocks and boulders, or gravel ; — having described which, — I shall ! 
next speak of the strata of lighter matter, consisting of loesa, the 
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breaking up and trausportation of which form the most striking 
incident of the diluvium of the Rheinland. 

Section V. — The beeaking up and nisptKsioN of the Up- 

I'EIV FRESH WATER BASIN OF LoKNS. 

The loess which formed the highest beds of the tertiary de- 
posits of the valley of the Up]ier Rhine I have already described, 
as consisting of fine pulverulent particles, connected together in a 
loose triable mass; — or as a loamy substance of a dirty yellowish 
grey colour, and in its fracture earthy, being a mixture of particles 
of argillaceous, calcareous, and quartzose matter, in which are in~ 
terspersed minute scales of mica. The loess of Heidelberg has 
been said to contain earthy matter in the following proportions : 
Four parts of argillaceous matter combined with a fifth portion, 
consisting of the carbonate of lime, and a sixth of quartzose and 
micaceous sand. 

In reference to the remark which was before made, that the 
first rush of diluvial waters displayed a violence, which, though 
great, was even less than the overwhelming effect which followed, 
we are entitled to expect, that, in the first instance, this less de- 
gree of force would allow the particles of the loess to subside in 
many convenient sites in an order of superpositioii varying with* 
their specific gravity ; which effect, unless under such mitigated 
circumstances, could scarcely have been induced. The process 
of deposition I shall now endeavour to trace. 

The diluvial torrent, in breaking up the last fresh water depo- 
nt of loess, would transport this light earthy substance, while 
in a, state of diffusion through its waters, along the whole, or the 
greatest part of the extent of its course. During this transporta- 
tion, matter would, at every instant, be deposited. In propor- 
tion as the velocity of the torrent increased, large blocks would 
be removed, and would be the first deposited ; ^-consequently we 
fflust conc'eive of them as occupying the lowest station. Above 
ibese would be deposited the heavier particles of sand, which 
would be still farther transported ; — H'hile above the heavier par- 
ticles of sand the loess would be superimposed, which would be 
csrried to the greatest distance, even to the embouchures of the 
Rhine. Lastly, upon the arrival uf the diluvial waters at the 
sea, their celerity would begin to be lost, while their transporta- 
tion would be confined to the lightest possible particles, — such as 
*e may easily conceive would be carried to the greatest distance, 
even to the seas which now wash the shores of Holland. 

The order of superposition which the transported matter has 
thus observed in the vallics of the Rhine may be observed in the 
ridnity of Strasburg, The lowest beds of some small hills, or 
knolls of transported loess which had been deposited, appear to 
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have included the heavier paTttcks, consisting of sand, in wbic4i 
appear rolled pebbles distributed in the form of veins. In a higher 
bed, the sand which has thus subsided is varied by the presence 
of removed masses of locas, as well as by land and fluviatile 
gfaells, and even by the bones of the mammalia which it appears 
to have entangled in its course. Hut the uppermost bed is dis- 
tinguished by the usual character of loess, which here displays 
itself of a yellow colour, and of a very friable consistence, in 
which are entangled shells and bones of animals. It is also per- 
fectly un strati fled.— (For various accounts of these subsidences, 
see M. Rozei's interesting dissertation given in the^ouma^ffe 
Geologic, Vol. i. p. 25 to 60.) 

Such is the general order of subsidence which the loess in its 
breaking up, in its removal, and in its subsequent deposition, ap- 
pears to have observed. Other circumstances connected with its 
transportation may now be noticed. 

M. Von Leonhard has pointed out that deposits of loess would 
particularly occur in places where the current of the transporting 
waters would be less powerful, as behind the projections of hills, 
particularly in the vicinity of sites, where the full current of the 
stream would meet with resistance. — They would also be found in 
'other places, as where two currents fraught with the light mate- 
rials which they were transporting had become opposed to each 
other. 

It has been likewise supposed that the loess would diminish in 
thickness according to the horizontality of the plain through which 
it has been transported, and that it would be the greatest near the 
sides of mountains. 

Owing to these, as well as other circumstances, the thickness of 
the deposit must admit of considerable variations. With the dimen- 
sion which that of the Upper Rheinland displays I am unacquaint- 
ed ; — at the Kirchberg, near Andcrnach, where, against the flank 
of this hill, the loess has abutted, all the thickness of the deposit 
which we are now enabled to trace amounts to about 66 feet i — 
but there is no doubt, as will be shewn hereafter, that it must have 
been originally much more considerable. 

Regarding the different heights at which the loess appears in 
different places of the Upper and Lower Rheinland, there baa 
been a great diversity of statements. One author affirms, that in 
the plains of Alsace and Lorraine, as well as of Baden, the height 
of the loesa is 1 00 metres above the level of the sea. Another au- 
thor estimates its greatest height at KOO or even HSi metres. In 
the basin of Neuwied, owing to causes remaining to be explained. 
I am inclined to think that the elevation which the loess has at- 
tained exceeds that of most places. 

But precise information on some of these points of inquiry can- 
not be reasonably expected, and more particularly on account of 
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the loose and friable nature of the loess, which must have soon 
yielded after its deposit to causes of disintegration and transporta- 
tion. At the present day, nothing Kiore tlian comparatively slight 
patches of it are found, chiefly lining the flanks of such hills as 
have been more directly opposed to the force of the diluvial cur- 
rent. Tile localities in which the slight remains now appear, of 
what was once an immense transported mass, it becomes interesting 
to know ; — I shall therefore present a list of the same, as far S9 
can be gathered from the numerous authors who have treated of 
the Rheinland in general. 

In the extended valley of the llhine, if we trace the remains of 
broken up and dispersed beds of loess in the direction of their 
tnnepGTtation, namely, from south to north, we shall find removed 
hillocks, or smaller traces of them, in the great plain between the 
Vmgea and the Schwartzwald ; — on the declivity of the hills from 
Wieslocb to Brucksal, and in the vicinity of Freiburg in the 
Breisgau ; — over the plains of Alsace and Lorraine, as well as of 
fiaden ; — from Strasburg to Carlsruhe, where the loess attains 
■ome thickness; — in the vicinity of Heidelberg, and along the 
Ser^strasse, as at the Haarlass and near Neckargemiind, at Dur- 
kch, Handschuhsheim, Dossenhciin, Lcutershauseu, Sassenheim, 
and near Weinheim ; — near AJzey; — between Dienheim and Gun- 
tersblum ; — at the G-alzenberg and Schlosaberg near Oppenheim ; 
^-at the Dreiserberg, and at Sahlbach, near Mayence; — ^in the 
Hh^ngau, a little above the level of the Rhine ; — 'in the vicinity 
rf Nassau, where it is visible in the defiles which lead to Homberg, 
Wuinen, and Weinahr ; — in the Lahn, and aloDg the valley of 
the Rhine ; — at the Vahnerkopf, the Carmelenberg, and near Saf- 
tig; — at Bendorf, at Sayn, and tlie Saynbach, at Neuwied, at 
Heddersdorf, and at Oberbieber; — at Monrepos, and at the 
Mahlsburg, where it is said to attain the height of nearly 600 feet 
above the level of the Rhine at Coblentz; — at Friedrich stein, 
Feldkirch, Fahr, and Genersdorf ; — in the road from the Kirch- 
berg, near Andernach, to Eich, the Nassberg, Wassenach, Tonis- 
tein. Burg Bruhl, and Nieder Zissen ; — at Namedy and Fornich, 
where its accumulation in the Gorge of Andernach dammed up 
the basin of Neuwied; — at the Bausenberg, Gonnersdorf, and 
Ober Breissig ; — at the Ahr ; — and lastly, in the vicinity of the 
Siebengebirge, from which site we trace it no farther north, as 
the remains of it were no doubt dispersed and lost in the ancient 
ocean which once flowed near to Dusseldorfi 

This account of the breaking up and dispersion of the loess I 
shall conclude by a notice of the relations of superposition which 
it exhibits in the basin of Neuwied to older rocks and strata, or 
nea to coexisting deposits. 



r 



I 



200 THE DILUVIAL CUHRENT WITH WHICH 

While in the upper valley of the Rhine the loess appears su- 
perimposed upon primary rocks, or upon the gres Vosgien, or 
upon secondAry limetitoDe, or upon tertiary limestone, (where, in 
the vicinity of Oppenheim, it is said to cover over a mass with s 
firm adheiiive coating, to the thickness of half a foot,) or upon 
the gerolle, resLilting from various pre-existing rocks, and parti- 
cularly from the conglomera.te strata of the gres Vosgien, — we 
find that in the basin of Neuwicd it covers in various places pri- 
mary rocks of clay-slate ; — secondary strata being here absent- 
In a very few localities traces of the loess of the basin of 
Neuwied may be observed reeling upon plastic clay and sand- 

The relation of the loess to older volcanic products is Ixist ob- 
served near the trass valley of the Bruhl. This appearance 
eicaped my own observation, but it is said to occur near Was- 
senach, where a mass of loess about 10 to 20 feet thick rests 
upon tuffstein, as well as at Tonistein, where another mass under 
similar circumstances is observed from about six to twenty-one 
feet thick. 

The relation of the loess to the older gerolle is seen in many 
places. Loess has been observed to tie on the gerolle at Sayn, 
Bendorf, Neuwied, and near Andernach. In descending the ra- 
ther high ridge which intervenes between the Rhine near Ander- 
nach, and the trass valley of the Bruhl, we find upon a declivity 
towards Kehl, a deposit, of loose earth and gravel, consisting of 
fragments of clay-slate to the depth of sixteen feet, while, over 
that, is a bed one to five feet thick of loess, — (The whole is sur- 
mounted by a bed of pumice of postdiluvian date one foot thick.) 

The relations of the loess to co-existing deposits requires more 
attention. 

In taking the incipient mitigated violence of the diluvial tor- 
rent into consideration, the circumstances under which the loess 
is found inform us, that, in its earliest removal, its transportation 
or accumulation was not at first so sudden or in ^uch excess, as to 
prevent it after it was diHuaed through the waters of this lake 
horn being deposited in a stratified state- Thus, near the Kirch- 
berg, as well as in some other places, the lower beds of the loess 
show an approach to a stratiSed form. Nor are we sanctioned in 
the opinion, that the deposit was in the first instance a continu- 
ous one ; its remissions, or perhaps intermissions, though proba- 
bly short ones, being indicated by its alternation with other de- 
posits. These alternations are not unfrequently seen during our 
inrestigations of the relation of the loess to co-existing depositions. 
— It must, however, be carefully kept in view that the great mass 
of the loess is unstratified. 

The substances of more recent date dispersed over the surface 
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of the basin of Neuwied when the breaking up and disperaion of 
the loess had commenced, were the black sand as well as the 
more recent gravel which had been washed into the lake of Neu- 
wied ; the later volcanic ejections from volcanos ; and the white 
pumice of the Humrichs. The relations of the loess to these 
substances I shall now consider in their order. 

Alternations of the loess with tlie black sand of the lake of 
Neuwied are observable in various places, as in the low deepeningB 
between Heddei<dorf and Oberbciber, and between i'redrichstein, 
Fahr, Gonnersdorf, and Feldkirch. The loess does not here 
attain a greater thickness than a few inches. Similar alterna- 
tions are also observable between Dendorf, Bassenheim, and Octen- 
dung, where, likewise, occasional alternations of the loess with 
newer gejolle or gravel may be detected. 

It is not, however, easy in these particular instances to distin- 
guish whether the black sand, thus alternated with the loess, was 
derived from volcanos, such, for instance, as the crater of Laach, 
or the Humrichs, which might have been in activity during the 
time of the diluvium, or from black sand previously deposited, 
and washed among the loess, so as to form alternating layers. 

Near Andernach the relation of the loess to later volcanic 
ejectiong, probably from the crater of Laach, is exposed. 

The later ejections from the crater of Laach consist, as I have 
Mtted, of eruptions of trachytic cinders and ashes, which appear 
K have been going on so late as the close of the tertiary epoch, 
Md even perliaps during the diluvinl process, when the breaking 
up and dispersion of the loess took place. This is shown by 
toe strata inferior to the loess, beneath the Kirchberg, which in 
1 descending series appear as follows : — 
(a.) A thick bed, or mass, of unstratified loess. 
(6.) A bed 6 lo 9 feet thick of a substance consisting of loess 
mixed with much dark coloured matter, resulting, ap- 
parently, from the lighter pulverulent ashes given out 
by the crater of Laach. 1 1 has been named a tufaceous 
conglomerate. 
(c.) A bed of loess (like a) about 3 feet thick. 
■ (d.) Bed of fine sand dipping 20° N. N. W. and containing 
fresh water shells ; but whether these animals have been 
in recent times washed into the sand, I was not then 
able to determine. 
, Again, on the road leading from Andernach to Frauenkirch, I 
(bserved another section. It is given in a descending series : — ■ 

(a.) An upper bed 21 feel thick, consisting chieily of pumice 
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which was deposited in a postdiluvian period. Thii 
will be described in a future chapter. 

(b.) A fine mass of unstrstified loess +5 to 48 feet thick. 

(e.) A coarser mass of loess 18 feet thick. 

(d.) An eruption of fine dark cinders mixed with minute frag- 
ments of clay-slate, alternated with a layer of volcanic 
ashes and loess, so intimately mixed as to appear in 
the form of a black mud ;^-amounting altogether to a 
tliickncss of three feet or more. 

(e.) Another bed of a dark muddy consistence ; — the depth un- 
known. 

Lastly, the relation of the loess to the white pumice ejected by 
tJie Humrichs may be considered. 

At Heddesdorf and at the Saynbach it is said that pumice- 
stone beds are covered by masses of loess from the depth of 5 to 
SO feet and upwards. I have not seen this appearance, and must 
therefore question if it has not been in part produced by recent 
alluvial causeS) which have transported the loess to this situation. 

Less equivocal appearances may be detected in other places. 
From Heddesdorf to Oberbeiber and between Friedrich stein, Fahr, 
Genersdorf, and Feldkirch, layers of loess, only a few inches in 
thicknes.^, are not only observed to alternate with white pumice, 
but even with black sand. Similar appearances again present 
themselves at Bendorf, Bassenheim, Octendung, and Obermennig. 

Whether black sand from the Humrichs was ejected at the time 
of the diluvium, or whether, in the particular localities last stated, 
its alternation with the loess may not be rather considered as the 
result of an older deposit, subsequently conveyed thilher by floods, 
I have considered as rather doubtful. That the crater of Laach 
gave out cinders and ashes during the time of the diluvium must, 
I think, be strongly suspected ; and that white pumice was ejected 
during this interval there can be no doubt, as proofs arc afforded 
of the Humrichs having been in activity both before and after the 
diluvian period. 

Section VI. — The Mineral substances entangled by thb 
Loess during the course of their THANsi'OitTATroN. 
The mineral substances entangled in such removed or trans- 
ported debris or beds as are to be found subjacent to the loess, 
have been already described. In this section, therefore, I shall 
confine myself to the minerals entangled in the loess itself. 

In the upper Rlieinland such entangled substances are record- 
ed, as thin folia of siliceous sandstone, or psammite; concreuoss 
composed of marl and sand ; stalactitic matter and other products, 
the specific gravity or bulk of which has not been so considerable 
fts.to prevent their transportittion in an entangled state. 
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In the basin of Neuwied we find that occasionally small pebhles 
of quarts have been entangled in the loess, as vie\i as concretions 
of a marly nature, and, though rarely, fragments of basaltic scm- 
ris. But the entangled substances of the greatest geological im- 
portance are those of the white pumice which had been yielded 
by the Humrichs, by which, as well as other circumstances, we 
arrive at a comparative knowledge of the period when the volcanos 
which yielded them first became in activity. At the same time, 
pumice is but sparingly discovered entangled in the loess, for 
which, as well as for other rensone, we infer, that the great erup- 
tions of pumice with which the Mayenfeld is covered over are 
referable to a postdiluvian epoch. 

SJECTIOX VII- TUE OVERWHELMING OF FoKESTS, AND THK 

GKEAT DESTRUCTIOJ; WHICH BEyKL MANY ANIMALS DUBINQ 
THE PHOGHESS OF THE DILUVIAL CUURBNT. 

The great overwhelming of the forests situated in the vallies of 
the Upper and Lower Rhine, as well as the destruction which 
must have befallen many animals during the progress of the dilu- 
vial current, — are incidents bo naturally to be expected that they 
need no comment. 

We learn from the carbonaceous matter diffused through the 
loess of the Upper Rheinland, that many turf coverings were 
swept sway, and, from the fragments of dicotyledonous plants 
observable, that a similar fate bef'el several forests. 

Many of the remains of the larger mammalia which were over- 
vlielmed in the diluvial catastrophe appear in beds subjacent to 
Ibe loess, where they had subsided, Such bones as have been 
found entangled in the loess are said by M. Von Leonhard to 
have been in general much decomposed i — which creates a suspi- 
cion that this might have been their state before they became en- 
taagled in the loess, and that the diminished specific gravity of 
■I ssseouB substance, characterized by a cancellated and void struc- 
ture, had influenced their entangled state. 

The bones of the larger animals found in the loess are referred 
lo the Elephas primigenius and the horse. 'I'eeth of the former 
■re said to have been found not far from Weinheini in the Berg- 
ttxasae. M. Bou^ conceived at one time that some human remains, 
which he had discovered long ago in the loess of Buden, were im- 
tedded under circumstances which pointed to their antediluvian 
origiii' But the site demanded a re- ex ami nation to which no geolo- 
gist was capable of doing more justi<:e than M.Boue himself. He 
now thinks that by much later causes, as by ordinary river floods, 
nith which we are at present familiar, the bones might have been 
worked into the soft substance of the loess. 

The land and fluviatile shells entangled in the loess are what 
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we miglit reasonably expect, from their extreme lightness, to dis- 
cover. As many of them have by recent alluvial causes been 
evidently washed through fissures and apertures into the substance 
of this loose and friable ir>as», where they appear imbedded in it 
at some little distance from its surface, it is not at all times easy 
to say which of them might have had an antediluvian origin, or 
which of them might have had a postdiluvian date. The shells 
are described as keeping in part their natural colour, but as being 
in general very white and tender. This is no satisfactory indica- 
tion, as very recent adventitious causes are capable of producing 
this appearance. M. Von Leonhard admits that such shells aa 
belong peculiarly to the loess have been hitherto little examined, 
as an example of which he cites some species of Helix and Lym- 
neus. 

The shells which have been enumerated as occurring in the 
loess, are the Physa, Paludina, Clausilia, Pupa, Hehx, and 
Lymnens. 

Of the Helix the following species have been enumerated : He- 
lix pomatia, nemoralis, striata, pulchelb, and cristallina. In the 
Upper Hheinland a larger species of helix is said to occur near 
Oppenheim at the Galzenberge, and a smaller one near Weinheim, 
(not far from Alzey,) at the Haarless, and near the Neckarge- 
miind. 

Of the Lymneus two species are stated to occur in the loess ; 
the pereger and ovatus. 

The sites where shells are collected in the loess of the Basin 
of Ncuwied have been enumerated by writers as follows : Bendorf, 
Neuwied, Andernach, Eich, Zissen, Burg Briihl, Tonistein, and 
Gonnersdorf near the Bausenberg. — I have myself only examined 
the shells which I found in the vicinity of Andernach. 

Section VIII, — The choking up of thk Gorge of Andek- 

NACH BY THE IMMENSli VOLUMES OE LOESS WHICH WERE 
TEANSPORTED INTO IT, AND THE HESTORATION OF THE HIGH 
LEVEL OF THE BaSIN OF NeuWIED WHICH FOLLOWED. 

During the most violent course of the diluvial current an effect 
took place which might be readily anticipated. When we consi- 
der that the whole of the lacustrine deposit of the great fresh wa- 
ter basin of Mayence was broken up, and that this broken up and 
chaotic mass was proceeding with inconceivable rapidity down the 
channel of the Rhine, we may readily conceive of the effect which 
such an obstacle as the narrowness of the Gorge of Andernach 
would oppose to the force of the debacle. 

The loess in its propulsion through the swollen waters of the 
lake of Ncuwied would first have its progress impeded by the 
ridge of hills extending from Kieh to the Kirchberg, where, ac- 
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cordingly, we find the remains of a deep deposit, and by the op- 
posite high declivities of the Rhine, namely, at Monrepos, and at 
the Mahlsberg, where, according to an estimation which has been 
made, the loess has attained an elevation of near 600 feet above 
the level of the Rhine at Coblentz. The rest of the broken up 
beds of loess, with which the waters were fraught, would be pro- 
pelled in the direction of the narrow gorge of Anderaach. But, 
in the attempt to pass these straits, so great must have been the 
bulk of the accumulated masses which would breadthen themselves 
across' the barrier, increased by the renewal of still newer transpor- 
tations from the south, continually going on, that the narrow gorge 
appears to have been at length completely choked up, even to its 
utmost height. The consequence has been, that the waters of the 
lake of Neuwied were again elevated to a height of seven hundred 
feet or more above the level of the Mhine at Coblentz. 

The evidences of this choking up of the gorge of Andemach, 
which are very striking, may be seen above Namedy and Fomich, 
at present situated a little to the north of Andemach. In ascend. 
Lng these heights from the Rhine, we find resting upon an old bed 
of sand and gravel the remains of a mass of loess, which now coats 
the steep declivity of the hill which constituted the wall of the 
ancient gorge. On the opposite shore, also, near Leudesdorf, re- 
mains of the loess may be traced, though the appearance is not 
Dear so striking as in the heights above Namedy and Fomich. 

After this damming up of the waters of the lake of Neuwied, 
the basin again presented the same appearance which it had as- 
lumcd at the commencement of the tertiary epoch, with this ex- 
ception only, — that the current of the Rhine, which had formerly 
derived its source from the comparatively insignificant heights of 
the Hundsruck or the Taunus, became fraught with the waters 
from the far distant Alps. 
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CHAPTER XXVI. 

IHB CONVULSIOKS WHICH TOOK PLACE IN THE VICIXITV OF NIK- 
DERMEM^'IG DURING THE DILUVIAN CATASTHOl'HG, WITH THE 
ERUPTION Ol! FUMICE FROM A FISSUBE OF THE LAVA NEAR TO 
THE PRESENT SITE OF THCR. 

It was stated, (page 187,) that the Basin of Neuwied must in 
Eome degree have partaken of the convulsion by which the high 
European Alps sustained a considerable elevation ; — and that on 
the right bank of the Rhine, near Gladbach, strata of black sand 
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S06 CONVULSIONS NEAR NlED£»MENNla. 

might be found much inclined and dipping to the east or north- 
east, towards the hill above the village of Romersdorf. M. 
SteiningcT conceives that by some violent and extraordinary earth- 
quake the high situation of the loess above the hill of the Nass. 
bui^ may be explained. But this is a doubtful inference, as the 
loesB has been observed in other places to assume fully as high a 
position. He is more fortunate in his remarks on the convulsion 
which is indicated by the fissure of disruption observable in the 
lava of Mennig. 

1 am inclined to refer to the period marked by the diluvial ca- 
tastrophe, a deep fissure through which a small stream now flows, 
which has been formed in the solid millstone lava of Mennig. It 
may he traced in the ravine bounded by lava walls, which runs 
east from Obermennig for a considerable distance, in which ravine 
Niedermennig is situated. 

M. De Wyck, in admitting that a great convulsion most have 
taken place in the vicinity of Niedermennig and Thur, has at- 
tempted an explanation of it, which is exceedingly perplexed, and 
which is scarcely warranted by actual appearances. He forms to 
himself the notion of some continuous basaltic lavas extending al- 
most in the form of a crescent from Obermennig to Thur, which 
had their origin in a crater that lay between Thur and certain 
hills now concealed by an alluvial covering, named the Etterberg, 
the Rabeuherg, and the Kammcsball ; — which crater, by the ope- 
ration of an earthquake, has totally disappeared in a deep abyss, 
along with the greater part of the lava flow. He lastly supposes 
that, in connection with later alluvial deposits, a valley has been 
formed in which the stream of the Mennig now flows. — (Sep. page 
51 of M. De WyeWa Memoir.) 

It is very difficult to subscribe to this hypothesis. Although 
there arc evident marks of a considerable convulsion which must 
have taken place in the vicinity of Thur and Mennig, the true 
extent and character of which has been obscured by the circum- 
stances under which it took place, namely, under diluvial waters, 
I am inclined to think that (lie very simple view which M. Stein- 
inger has taken of the phenomena is much to be preferred, and 
that most of the appearances actually presented are referable to a 
convulsion which caused a de«p fissuTe of disruption in the lava ci 
Mennig. 

But still other effects have resulted, which appear to have con- 
sisted in the escape of pumice from the fractures induced in the 
lava. 

I have already remarked, that, during the actual period of the 
diluvium, as well as immediately subsequent to this event, we 
must conceive of eruptions of white pumice as still going on. 
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These have been described {page 1 72) as having been derived from 
felspathose rocka ; — and aa showing more tlie igneous modifications 
of grcystone or trachyte than of basalt. 

The pumice thus ejected has been considered as exhibiting the 
following characters: — as being of a pure white, greyish white, or 
yellowish white colour with a silky lustre ; — as being remarkably 
fine and porous, with a fibrous structure ; — as being so light aa 
to readily float upon water so long as its pores are dry, but as 
sinking so soon as its pores are entirely penetrated ; — and as con- 
taining such minerals as Hauyne and glassy felspar. 

Hegarding the size of the fragments of pumice ejected, it was 
remarked that they varied from the dimensions of three or four 
inches to that of small grains or even of pulverulent particles ; and 
that under this last form the pumice might be described under the 
name of pumice-stone dust. 

Lastly, it was observed that the exact circumstances under 
which the pumice was ejected were rather obscure ; that, as far as 
could be collected from the appearances presented, the ejection of 
fragments of pumice was a process effected less by one grand ex- 
plosion, than by numerous reiterated ones, prolonged during a 
considerable interval of time ; — tha.t the pumice had in some in- 
stances escaped by comparatively small fissures, and, in others, 
through craters previously formed. 

It was during the time when the lava of Mennig became frac- 
tured, and manifested various yawning fissures, tliat an eruption 
of pumice evidently appears to liave taken place in that part of 
it, which had for its site the present rising ground situated be- 
tween Niedermennig and Thur, where at present stands an an- 
cient chapel. By this eruption the lava was still more shattered, 
as is shown by the disjointed blocks which appear strewed about 
the hill in the most remarkable confusion, as if they had been torn 
up by the ancient Titans of our classical romances. 

The site of this event must be considered as greatly elevated, 
so that the surface of the hill of Thur could not have been very 
deep under diluvial waters. Hence, when a great discharge took 
place through the fissure thus induced of showers of white pumice, 
they must have been projected above the surface of the lake. But, 
m descending among dduvial waters, many of the fragments ap- 
pear to have insinuated themselves among the chinks and cavities 
intervening between the torn up blocks of lava, in which they have 
been assisted by the earthy matter derived from sublacustrine and 
broken up beds of sand, clay, and tufa, so as to impart to the ef- 
fect which has been produced a picture of the most singular dis- 
traction. 

Other fragments of pumice projected appear to have descended 
on the high land to the west and south-west of Thur, where they 
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may be traced near Mayen, Ettringen, and the Hoch Simtner, 
and, even in this last direction, as far as the westerly bank of the 
Nettc. A layer of white pumice at the foot of the Hochstein I 
was long in doubt whether to consider as having proceeded from 
this much more ancient volcano or from Thur, hut from the differ- 
ence of its character I have been induced to regard it as an older 
eruption of pumice, (See page IW.) 



CHAPTER XXVII. 



THE MUD EHIIPTION WHICH TOOK PLACK IN THE VICINITY OF 
THE HL'MKICHS, AT THE TIME WHEN THE WATKUH OF THE 
BASIN OF NEUWIED W£R£ MAIK'TAIt^INU THEIR ItENEWED 
HIGH LEVEL. 

The continuance of eruptions of pumice was probably promot- 
ed by the causes which gave rise to the diluvial catastrophe. The ' 
Humrichs, the highest of which is 7^ Rhenish feet above the 
level of the Rhine at Coblentz, had been covered with water, dur- 
ing which Hooded state it is evident that no eruptions could take . 
place except such as were sublacus trine. The craters which they 
possessed would become filled with water, and assume the state of 
crater-lakes, giving rise to such results as the volcanos of Rieden, 
Fusel, or the Lummcrfeld have presented. This is indicated by 
the immense accumulation of tuff'stein at the foot of the Hum- 
richs, the origin of which has much puzzled the geologists who 
have examined this district. 

M, Schuize conceives, that, from the volcanic hill of the Kruf- 
ter Ofen, situated to the south-east of the crater of Laach, the \ 
tuffstein might have been ejected. He has also named another 
possible source of it, which is from the crater of the Nikenicher 
Weinberg, or, as it is variously named, the Nickenicher Sattel. 
M. Steininger, again, supposes that it was from the crateral open- 
ing of the Krufter Humrich that the tuffstein was ejected. 

With regard to my own opinion upon these supposed sources of 
the tuffstein, I would altogether reject the claims of the Krufter 
Ofen, which shews no appearance whatever of having given out 
the white pumice which is the chief and almost sole ingredient of ' 
the tuffstein. I 

The Nickenicher Sattel has far more claims to our suspicion, 
as it must have been filled with water during the diluvial catas- 
trophe, and if it had then been in activity, its crater would cer- / 
tainly have been filled with boihng mud. The immense quantity,' 
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of pumice and pumice-stune dust, which might have ascended 
through difFerent fissures into the crater, would be intercepted by 
the waters which 6)Ied it, and, afler the mannerwhich I hare often 
described, would be Dlled with boiling mud. 

That the Nickenicher Sattel contributed to this accumulation 
of tuffstein is by no means improbable, but its chief source may, 
I think, be referred to the Krufter Humrich. 

The Krufter Humrich has been described as shewing some 
little evidence of having had a large crater-shaped opening on the 
aammit, which, from some unknown cause, has been defaced. 
(See page 171.) In the Eighth Plate of this work, (p. 168,) its 
appearance, in the second view given, is certainly much like that 
of a broken down crater. Accordiugly, on the supj>osition that 
vhen entire it was submerged, and that during this time it was 
filled with hoiling mud, it would appear, that the walls to the 
south-west of the crater became subsequently rent, and that an im- 
mense mass of tufaceous mud, or moya, flowed from its side, and 
found a lodgement in the ravine which sweeps the base of the 
Humrichs. M. Steininger, who first suggested a view similar to 
this, states, that hetraced the run of the liquid mud from the actual 
basis of the mountain. Along this ravine the present villages are 
situated of Kruft, Kretz, and Plaidt. 

Whether the Plaidter Humrich had contributed in any degree 
to the tuffstein is very doubtful. M. De Wyck affirms, that he 
traced a perfect crater in it, which he estimates at 5S5 paces in 
drcumference, and that it was subsequently filled up and rendered 
obscure by floods from the west. 

But quitting this field of conjecture, there can be little or no 
donbt whatever, that the Krufter Humrich was the principal 
source of the tuifstein, and that no other volcanic crater is so likely 
to bare added to the deposit as that of the Nickenicher Sattel. 

When this eruption, or overflow of raoya, took place, the ravine 
in which it became lodged was subm erged. But even under these 
oreumBtances, comparatively little of it would be swept away. I ts 
r^geradon amidst the cool waters of the lake would quickly take 
place, and its induration would follow. 

The base of the tuffstein thus accumulated, is of a yellowish- 
white, greyish -yellow, or even reddish-grey colour. It is of an 
earthy consistence, appearing to be composed of pumice-stone 
dust, in which fragments of white pumice of different dimensions, 
tome amounting to several inches, are interspersed. Minute per- 
sons of clay-slate, or sand, as well as basaltic scoriee, are occa- 
■ionally found in the tuffstein. 

This substance admits of several varieties, chiefly consisting in 
its degree of fineness or firmness, by which it is recommended to 
18 many different economical purposes. These have been described. 
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with even more minutences than is perhaps necessary, by M^ 
FauJBs St Fond, from whose account the following abstract muGir 
suffice : — 

One variety, which occupies, as I conceive, the lowest situation 
in the bed, has a base formed of pumice-stone dust, in which 
fragments of pumice are interspersed. It is represented as very 
hard, and as having a dry grain, on account of which it is said to 
form, when ground, the best trass. In this tuffstcin there seems to 
be contained much adventitious matter, consisting of clay-slate, 
sand, Bcoriatcd basalt, he. 

A second variety, which is of a grey, or reddish-grey colour, 
has also a dry grain, but is more friable than the last variety de- 
scribed. It is likewise used for grinding into trass. 

A third variety is said to have a very fine grain, or, in more 
explicit terms, it is composed of very fine particles of pumice-stone 
dust. Its texture is also more compact and equal than the last 
described, and it contains less adventitious matter. As il Is easUy 
worked with a chisel, it is raised in considerate blocks, and em- 
ployed for Hrchitcctural purposes. Many of the images of saints, 
which are so densely interspersed throughout this district, are 
formed of this stone. 

A fourth variety, of a yellowish- white colour, only differs fiom 
t))e last in its paste or base being not so fine or compact. It is 
said to be too tender, and of too earthy a consistence to form good 
trass. 

A Rlih variety, named Tauehetein, cited by M. St Fond, ge- 
nerally forms an upper bed, and is more entitled to be consider- 
ed hereafter. It appears to have been composed of materials 
which were not ejected from volcanos in the character of a moya, 
but of pumice-stone dust and pumice. These, in falling into the 
water, were consolidated in the form of submerged and conglome- 
rate beds of pumice-stone. 

M. Faujas St Fond has also remarked, that, in the tuffstein of 
Plaidt, carbonized remains of plants or trees have been found, re- 
sembling, as far as I can glean from his description, such as are 
imbedded in the tuffstein of the trass valley of the Bruhl. Of 
this circumstance I was not myself apprized when I visited the 
quarries of Plaidt. 

The tuffstein, as we might expect, is entirely devoid of strati- 
fication. In the quarry of Xretz, a sort of divisionary structure 
has been observed in it, by which it has presented the forms (cia 
humida) of large prisms. This divisionary structure is said to 
much assist the operations of quarrying. — (See the Museum 
(CHistoire Naluretle, Vol. i. p. IS to 36j 
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CHAPTER XXVIII. 

THE DIMINUTION OF LEVEL, WHICH, AT THE COMMENCEMENT 
OF THE PRESENT GEOLOGICAL El'OCH, THE FLOODED WATERS 
OF THE BASIN OF NEUWIED UEGAN TO SUSTAIN. 

It was shewn, in the 25th chapter of this memoir, that the 
itiata of loess, broken up aud transported by the diluvial catas- 
trophe, had blocked up the waters of the basin of Ncuwied, and 
that they had again stood at the height of seven hundred feet or 
more above the level of the Rhine at Coblentz. 

During this catastroplie it would be most unreasonable to ex^- 
pect, thai, throughout the district of the Rheinland, a general de- 
stmctiun had ensued of vegetable and animal tribes. 'I'he plants 
of elevations above the level of the swollen waters, as well as the 
animals which had sought for refiige in them, would, of course, 
remain unaffected. It is not, however, improbable, that new ve- 
getable, as well as animal tribes, were from this time called into 
existence, in correspondence with the new state of soil which was 
succeeding to the gradual subsidence of the swollen waters. 

This subsidence soon commenced. 'I'he loose ft'iable substance 
of which the loess was composed, which had choked up the gorge 
of Andemach, began to yield to the regular flow of waters issuing 
froni remote Alpine heights, and was in the process of being swept 
away into the lower basin of Cologne, and thence finally trans- 
ported into the German Ocean. 

For rather a long period, however, the waters may be supposed 
to have sojourned on the soil of the country ; — a fact which is 
indicated in the Upper Rheinland by the great alluvial bed of 
rolled pebbles which is to be found upon the plain situated between 
the Vosges and the Schwartzwald, which afterwards became covered 
vitfa a turfy mud containing vegetables and animals, the same as 
at the present day. — (Journal de Geologie, Vol. i. p. 36-J In 
die alluvial soil of the basin of Neuwied, also, we find indications 
of the same abiding of the waters- A higher bed, for instance, 
which covers the lava of Mennig, has attained a thickness of 
nearly forty feet, in which we observe an aggregated deposit, — in 
part only diluvial, — swept from adjacent heights, consisting of pu- 
mice, fragments of porous lava, and cinders. Again, — it is stated, 
that near the summit of the Erufter Humricha deposit of a coarse 
description of gravel has been discovered. But this appearance 
did not present itself to my own observation. 

With the subsidence of the convulsions which had caused the 
cleratipa of the distant Alps, with the cessation of the dihivial 
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current, and the retreat of the flooded waters of the vallies of the 
Rhine, the present epoch cwmmenced, which, in procesB of time, 
becnme recorded in the historical documents of the human race. 



CHAPTER XXIX. 



THE LATEB EJECTIONS OF PUMICB WHICH ABE REFERABLE T» 
THE COMMENCEMENT OF THE PRESENT GKOLOGlCiVL EPOCH. 

In the basin of Neuwied, the present geological epoch waa 
ushered in by fresh eruptions. The Humrichs again heaved from 
the pressure beneath them of more recently elaborated gases, which, 
in their renewed ascent through Dssures previously formed, were 
accompanied with showers of white pumice. 

Whether, during the same period, the crater of Laach likewise 
gave out its own peculiar ejections of darker coloured trachytic 
scorise, I must consider as a question of much uncertainty ; — the 
cUstinction not being very easy to be made, whether the trivial 
layers of darker coloured volcanic matter occasionally alternating 
with upper accumulated beds of pumice, are to be considered as 
older volcanic products washed thither by rains, or as the result of 
renewed, though very slight, eruptions from this ancient volcano. 
In proceeding, for instance, from Thur to the Laacher-see, I found 
while cinders, (probably given out by the eruptions of Thur.) fre- 
quently surmounted by darker volcanic matter, such as might be 
referred to the crater of Laach. Near Kretz, again, strata, indicat- 
ing an intermixture of the volcanic products of the Humrichs and 
the crater of Laach, may be found covering beds of white pumice. 

The Humrichs of Kruft, Kretz, Plaidt and Saftig, as well at 
the Nickenicher Sattel, were originally, as it has been observed, 
volcanos which gave out dark basalt slag, cinders, and volcanic 
sand. Their subsequent ejections of pumice, which may be con- 
sidered as having taken place from old volcanic crevices, have so 
covered the whole surface of them, as, in some places, to almost 
conceal the surface of the slag hills, and to lead the hasty observ- 
er to suppose, that they were altogether eruptions of pumice- 
There is every probability, as I have already shewn, that the 
earliest eruptions of pumice took place from the Humrichs of 
Kruft, Kretz, and Plaidt. The slag bill of Plaidt, which shews 
two heads, the one near Plaidt, and the other near Kretz, might have 
yielded some little of the substance, which, in Hoating down the 
Rhine, formed the lower beds of submerged conglomerate pumice 
which are worked near St Sebastian's, as well as the lower beds of 
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such as were deposited on the banks of the nearly drained lake of 
Neuwied. But, as the apertures, or previous fissures, whence the 
pumice must have made its escape, are so ambiguous, any opinion 
upon the exact identity of the deposits of this kind must be ex- 
pressed with caution. It is perhnps more satisfactory for us to know, 
that all the Humrichs described, namely, those of Kruft, Kretz, 
Plaidt, Saftig and N'ickenich, had in their turns given out pumice. 

The later ejections of pumice which took place, that is, subse- 
quently to the fonnatioQ of the tul^ktein, may, I think, be referred 
to the Humrichs of Saftig and Plaidt, and to the Nickcnicher 
Sattel. At the same time, I would by no means exclude the pos- 
ubility, that eruptions from the Humrichs of Kretz and Kruft 
luul wholly subsided. It is not in every instance easy to make a 
distinction between these products of various volcanic hills, and 
the more go, since the pumice given out by them alt appears uiai- 
fbrm in its mineralogical character. 

^ut there are again still other circumstances which render it 
extremely difiicult to trace these ejectionsof pumice to their exact 
source. They do not appear to have shewn any distinct accumu- 
lation around the aperture or apertures whence they might have 
iseued, but, from their extreme lightness, to have been carried 
by currents of air to greater or less distances. In fact, the only 
reason there is for concluding that the pumice was ejected from the 
Humrichs of Saftig, or of Piaidt, or from the Nickenicher Sattel, 
is, that pumiceous fragments of the largest magnitude are found in 
their immediate vicinity, and that a decrease of magnitude is per- 
ceptible in proportion to the distance to which the dispersed mat- 
ter is traced. 

The prevalent winds which have transported ejections of pumice 
lo a greater or less distance from such points of eruption as we 
tbllow in a line from the Nickenicher Sattel to the Humrichs of 
Saftig, have evidently been from the south or south-west. At the 
Ume time, some exceptions to thit^ more general result appear. 
Thus, for instance, the occasional occurrence of easterly or north 
easterly currents of air may be inferred from the circumstance, 
Aat white pumice has been sparingly dispersed as far as Kloster 
Laach, the Hochstein, the westerly bank of the Nette opposite 
llie Hoch Simmer, Hansen, (near the quarries of Kottenheim,) 
and the vicinity of Polch, and Octendung. At the latter place, 
•hich is situated exactly below the Humrichs of Saftig, yet to 
the south of the groupe, the fragments of pumice, as we might 
naturally expect, grow larger, while tlie accumulation of ihem ra- 
pidly increases ; — indicative, as I have before explained, that we 
ue here approaching the actual line of pumiceous eruption. 
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In the tract thus described, where pumice-stone fragments have 
been dispersed by leas prevalent winds, we are scarcely warranted 
incoDcludingthatthenholehaditB origin in the various Humrichs 
extendiog from Saftig to Nickenich. Much, and perhaps the far 
greater pan of the pumice strewed over the rocks and soil in this 
direction, is attributable to the eruption which was developed in 
the vicinity of Thur. — This was pointed out in a preceding chap- 
ter. (See page 207 and 208.) 

After these observations on the exceptions which might have 
occurred to the more common direction observable in the dispereicHi 
of pumice by currents of air from the south or south-west, 1 shall 
now confine myself to such accumulations of it as we trace, agree- 
ably to the presumed course of the prevalent winds, along the north 
or north east of the given line of eruption, stretching from the 
Nickcnicher Sattel to Saftig, or to localities more or less remotely 
situated from this line. 

The accumulations thus distributed arrange themselves geogra- 
phically, as follows: 1st, they occur on the south and west of 
the ancient lake of Neuwied; Hd/y, they occur in the form of 
strata which have been subjnerged and consolidated beneath the 
deep waters of the lake of Neuwied ; and, Sdly, they occur on the 
northerly margin of the ancient lake of Neuwied. These several 
distributions suggest corresponding divisions of the present chapter. 

Section I.— The acccmulatiohs ov Pumice which a^pkae 

on the soutmkrly asd westerly makbin of the ancien* 

Lake of Neuwied. 

The accumulations of pumice which appear to the south and 
west of the ancient lake of Neuwied, admit of a further division 
with regard to their localities. They appear, let, at the foot of 
the Humrichs of Saftig and Platdt ; 2dty, at a greater distance 
from these volcanic points of origin, namely, from the stream of 
the Nctte, near its confluence with the Rhine, as far east as the 
confluence of the Moselle and the Rhine near Coblenlz ; Sdifff 
near the Ilumrichs of Kretz ; ithiy, at the foot of the Nickenich« 
Sattel, — 'whtch crater appears to have given out most of the pumios 
which has been transported in the direction of Andernach ; 5thhfi 
to the west of the crater of Nickenich ; Gtkly, as far as Etch, Keblf 
and the neighbourhood of Tonistein and Fomich ; Ithly, over tha 
surface of the hill east of Eich ; and, 8thly, near Andernach. 

These several sites, to which much pumice has been transport;' 
ed, will be described in the order given. 

(1.) The accumulations of Pumice at the foot of the HumiokM 
of Saftig and Plaidt. • 

The greatest accumulations of pumice are to be found at 



I 



EJECTIONS OF PUMICE. ^15 

foot of the HurorichB of Saftig and Plaidt, whence may naturally 
be suspected that the chief source of the pumice is referable to 
these volcanic hills. But, as I have remarked, owing to the eject- 
ed fragments of pumice, by reason of their extreme levity, having 
been transported to a considerable distance, a complete distribution 
of pumice around a. crater or vent is not to be expected. It is 
froin the size of the fragments here found, that we more particu- 
larly infer that the Humrichs of Saftig, and perhaps abo of Plaidt, 
gave out pumice. In this locality, while smaller pumiceous frag- 
ments have been transported to a greater distance, lai^er portions 
only of this substance have descended near their respective points 
of eruption. M. Faujas St Fond was the first to remark that be 
here found, resting upon the great bed of tuifstein already described, 
■ stratum five feet thick, consisting of angular fragments of white 
pumice, the smallest of which were of the size of an almond, or of 
1 nut, while the larger ones had attained the size of a large egg. 
U. Steininger again has observed, that the largest of these frag- 
nente are of the dimensions of ten to twelve inches. Intermixed 
irith this accumulation, fragments of clay-slate are observable. 

I am inclined to think that in the site where these larger frag- 
ments were first accumulated, the floods were still high, and that 
to soon as their pores had become saturated with water, by which 
they had acquired a greater specific gravity, they had become sub- 
merged. This inference meets with some support by a bed two 
to three feet thick (first described by M. Faujas St Fond,) ap- 
pearing above the white pumice, which is composed of smaller pu-: 
miceous portions, apparently washed from some distance, as well 
as of fragments of basaltic scoriae and of clay-slate. A sort of 
conglomerate rock has been thus formed, which, however, is little 
coherent. It has been employed for the structure of walls. The 
upper layer of this deposit, which has been subsequently mixed 
with vegetable matter, constitutes the arable soil of this vicinity. 

This lacustrine state of the vicinity of the Humrichs becomes 
itill more apparent in our examination of the strata near the vil- 
l^e of Saftig. On the east of the Humrichs of Saftig, where ac- 
cumulations of pumice attain the greatest thickness, the subjacent 
beds show dark layers of tufa formed by volcanic sand and ashes, 
washed from adjacent slag hills. In other spots the lower strata 
eonsist of lake mud mixed with black volcanic sand, and portions 
of slag and clay-slate. As we ascend, these dark-coloured depo- 
sits become interstratified with white pumice, indicating that the 
pumice-stones hud fallen in muddy waters, and that, dong with 
their subsidence, an alternation bad taken place. In other places 
darker volcanic matter is mixed with white pumieeous matter, prov- 
ing that each was equally diffused through the waters. 
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Above tlie whole are beds of white pumice, from 6 to 9 fed! 
thick, iDterstratified with Eimilar pumiceous matter in a minull 
state of disintegration. Also, in ooe or two sites, the pumice, iB 
consequence of finer particles liaving operated as a cement to tbfl 
Jarger ones, shews a tendency to a conglomerate structure ; whidti 
effect had probably arisen from the water, long after the subsidencB 
of the fluods, having been lodged in cavities. It has, for instance^. 
been pointed out, that the light fragments of pumice which had! 
fallen into the lake of Neuwied, would only float so long as their 
pores were unsaturated with water; — it may be therefore now added, 
that the subsidence of each stratum of them must have been followed 
by that of the finer pulverulent particles of pumice which had beeoi 
suspended by the waters ; and that upon the process having been 
continued, a series of alternating beds had become the final result- 
In these instances, the pumice had fallen upon the margiB. 
only of the lake of Neuwied, where the waters, owing to the 
drainage which was going on, had not long sojoumecL If the^ 
had much longer remained, the pulverulent particles which had 
fallen into this part of the lake would have so insinuated them- 
selves among the larger fragments of pumice, as to have formed 
more coherent strata. But the submerged strata thus depo- 
sited were soon left dry, and, as a consequence, there was occa- 
sionally produced a series of beds, alternating with finer seama 
of pumiceous matter. 

(2.) The accumulaliona of Pumice which appear at a greater 
distance Jrom the Humrichs of' Saftig and Plaidt, namely, 
from the stream of the Nette, near its cojifluence with the 
Rhine, as Jar east as the coTifluence of the Moselle and the 
Rhine, near Cohlentx. 

In this direction, we trace accumulations of pumice along the 
whole of the southerly margin of the ancient lake of Neuwied, 
(the waters of which were then subsiding,) namely, from Weis- 
senthurm to Kettig, Kaerlicli, and Kubeiiach, as well as in a more 
easterly direction, namely, from Saftig to Bassenheim, and thence 
to Coblentz. 

Near the high road from Andernach to Coblentz, where En- 
gers, situated on the opposite side of the Khine, has a bearing to 
the north, we find superimposed upon strata of river gravel and 
sand, which are alternated for a thickness of five or six yards, a 
bed of pumice and sand much intermixed, and, over the whole, a 
very thick layer of fragments of pumice, evincing marks of attri- 
tion. Near the bed of the river, fragments of pumice are very 
thickly deposited, even to a depth of six to nine feet, where they 
rest upon river geroUe. But, as we approach Coblentz, the ac- 
cumulations of pumice begin to thin off, and, on the road to 
Mayeu, we find the following section : — 
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(fl.) Superficial vegetable soil ; 2 feet thick. 
(&.) Very fine gravel, furmed by fragments of clay-slate and 
quartz, in which are small fragments of pumice ; 1 foot, 
(fi.) Fine gravel ; 9 inches, 
(d.) Very fine gravel, in which fragments of pumice occur ; 

21 inciies. 
(e.) Deep red clay or marl, mixed with river gravel ; depth 
unknown. 
Such are the accumulations of fragments of pumice on the 
MUtherly margin of the ancient lake of Neuwied. By a more 
distant transportation of them in an easterly or north-easterly di- 
rection, they have descended upon the surface of the ancient lake 
of Neuwied, where, upon their pores becoming filled with water, 
they have sunk, and have thus given rise to a, series of submerged 
strata, which will require to be described under a distinct head. 

Pf (3.) Sedion of Fiimiceous Strata near Kretx. 

I Again, — in another section, on the east of the crater of Nick- 
BHcb, near Kretz, there is a considerable deposit of pumice, al- 
ternated with pumice-stone dust, which has been hardened in the 
form of a white mud. This deposit was probably induced by the 
conjoint activity of the Uumrichs of Plaidt and Nickenich. Its 
n^eds, in a descending order, are as follow : 

(o.) Recent alluvial matter ; consisting of pumice, mixed 
with small fragments of clay-slate and vegetable soil, 
which had been washed into this situation after tlie waters 
had subsided. It is remarkable, that in this upper bed 
there is an intermLxture of darker-coloured matter, com- 
prising volcanic ashes and particles of clay-slate. W^he- 
ther this appearance is attributable to a later eruption 
"■om the Laacher-see, or to alluvial causes transporting 
1 this site the far older products of some volcano, is a 
subject of difficult inquiry. 
(ft.) Three or four very thin alternations of vegetable soil 

and pumice ; 3 feet thick. 
(c.) Bed, consisting of fragments of pumice 7 to Sfeet thick, 
(rf.) Very thin alternationa «f pumice and pumice-stone 
dust; the latter consolidated in some httle degree in 
the form of a white mud ; the whole not ihicker than 2 
or 3 inches, 
(e-) Fragments of pumice in a bed about 9 inches thick. 
(/■) Very thin alternations of pumice and pumice-stone dust, 
like the bed marked d ; thickness about 3 or 4 inches. 
{g.) Fragments of pumice about 18 inches thick. 
(A.) Thin alternations of pumice[and pumice slone dust like 
beds d and/i about 9 inches thick. 
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(i.) Fragments of pumice ; 9 inches thick. 

(fc.) Thick deposit of tutfstein, wliich is quarried for the 
purpose of grinding into trass. This is the lowest ob- 
servable bed. 

(4.) The accumuUition of Pumice at the foot of the Nicken- 
icher Sattel ; — which Crater appears to have given out most 
of the Pumice uihivh has beeji transported in the direction of 
Andemach. 

At the foot of the Nickenicher Sattel, there ia exposed, in a 
section near the road to Kruft, a lower bed, six feet in thickness, 
of dark-coloured slag, cinders, he. the result, most probably, of 
an antediluvian eruption from the crater, while, above it, is a 
bed, three feet thick, composed of white cinders, with which layers 
of white pumiceouB dust are alternated, indicating that this intcr- 
stratificaiion might have taken place under the water during its 
rapid subsidence. Superimposed on the whole, is a bed, six feet 
thick, of pumice, mixed up with cinders, and comparatively recent 
alluvial matter. 

(6.) The Conglomerate Strata west of the Crater of Nickenich. 

While the preceding sections show that some portion of the 
ejected pumice had in its descent been lodged in localities, where, 
at the lime, the waters stood high, but where they were in a quick 
process of subsidence, another site exhibits rather dilferent circum- 
stances of deposition. 

On the west of the crater of Nickenich, the water, owing to a 
deep fissure which aHbrded for it a lodgement, appears to have 
remained much longer. Rather large fragments, reduced by at- 
trition to a rounded form, and of the dimensions of 1 to 3 inches, 
appear to have been here accumulated, which are commonly sup- 
posed to have been cemented by a calcareous infiltration. But it 
is evident, that the consolidation has been aided by the additiou 
of pumice-stone dust. A coarse conglomerate has been thus 
formed, which is very porous. 

The foregoing remarks include what I have to say upon such 
accumulations of pumice as are to be found in sites nearest to 
their several points of eruption, namely, in a line extending from 
east to north-west, namely, from the Humrichs of Saf'tig, Flaidt, 
and Kretz, to the Nickenicher Sattel. I shall therefore next de- 
scribe such pumiceous beds, or layers, as appear to have been trans- 
ported to a greater distance from this line of proximity. 

(G.J IHspereion of Pumice as Jar as Eich, Kehl, and the n&gkt 

bourhuod of Tonistein and Fornich. 
A very considerable accumulation of pumice apjtears to the 
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north and north by west of the Nickenicher Sattel, which may be 
traced as far as Eehl, and even to the vicinity of the trass valley 
rf the Bnihl' On the supposition that the crater of Nickenich 
gsve origin to it, aa is indicated by the great accumulation of 
pamice around it, which has been already described, the 6rst re- 
mote dispeTRion which [ shall notice is that which is revealed to 
US is the Niesbusch quirry near Eich, the subjacent rocks and 
deposits of which have been already described. (Seepages 127 
and 182.) A section of the beds which form this accumulation 
I shall now give in a descending order. They indicate a long 
Buccession of distinct eruptions of pumice, which acquired a lodge- 
ment on the margin of the lake of Neiiwied at a time when it was 
Imdergoing a comparatively rapid drainage : — 
(a.) Superficial vegetable soil, 18 inches thick, but varying 
in different sites. 
(6.) Six feet of white pumice, 
(c.) A thin layer of vegetable soil, 9 inches thick, 
(rf.) Bed of pumice 18 inches thick, 
(e.) 18 inches of soil mixed with darker coloured volcanic 
matter. — 1 am in doubt, as in a former instance, whe- 
ther to attribute this volcanic substance to some late 
eruption of the crater of Laach, or to consider it as hav- 
ing been washed to this site by comparatively recent al- 
luvial agents. 
(f.) Two feet of white pumice and soil ; the soil abounding. 
(g.) A loamy and trassy bed, 6 to 9 feet thick, in which 
interspersed layers of pumice may be detected. This 
bed I must consider as chiefly formed by the substance of 
loess mixed with pumice-stone dust and lake mud. The 
loess does not appear to have been originally deposited 
in this site, but to have been washed into it from some 
adjoining place of lodgement, probably from the summit 
of the Nassburg. 
(A.) The deepest and thickest bed of white pumice, amount- 
ing to six feet, 
(t.) Deep bed, 18 to 20 feet in thickness, (described in page 
18S,) consisting of argillaceous loam, in which are con- 
tained fragments of lava, cinders, and tufa. 
(A.) Basalt slag, &c., supposed to be a lava flow, which is at 
present quarried. The depth is unknown. (See page 
127.) 
Tlib succession of eruptions of pumice appears, as we might 
expect, far less distinct in proportion to the distance to which we 
recede from the source of eruption. Thus, as we descend a valley 
towwds Kehl, ne tind, superimposed upon a deep bed of gravel 
and soil, consisting mostly of fragments of clay-slate, an alluvial 
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deposit chiefly formed by the earthy mutter of loess, and, above 
it, nn alternation of pumice and loam, severally of the thickness of 
a foot, or a (bot and a-half ; while, over the whole, is a superficial 
coating of vegetable soil one to five feet thick. 

And, lastly, when we reacli the trans valley of the Bruhl, the 
appearances of pumice grow still more faint. A trifling disper- 
sion of it has been observed near Tonistein, as well as on the banks 
of the Rhine, near Fornich. 

(7.) Dispersion of Pumice over the surface of the hill eaat of 
Kick. 
But we may now trace still greater accumulations of pumice in 
a direction more to the east of'£icfa. 

About half-way between the Nickenicher Sattel and Ander- 
nach a bill intervenes, on the declivities of which the pumice has 
been drifted by westerly or south-westerly winds, apparently to a 
considerable depth. On the southerly declivity of this ridge beds 
of pumice appear to lie very deep, but the actual depth is not to 
be ascertained. Near the summit I observed the following sec- 
tion : 

(o.) Twenty-four inches of superficial vegetable soil, mixed 

with fragments of pumice, 
(i.) Fragments of pumice, mixed with shattered fragments 

of clay- slate, 18 inches thick. 
(c.) A brown earthy and trassy loam, mixed with vegetable 

matter, 2 feet thick. 
(d.) Bed some feet in thickness, the actual depth of which 
is not visible, of fragments of pumice mixed with small 
fragments of clay-slate, among which I detected some 
that had undergone an alteration from heat. 

In another section at the summit of the hill, I observed the 
following succession of horizontal layers, which is given in a de- 
scending order : 

(a.) Fragments of pumice mixed with vegetable soil which 

formed the su]>erficial deposit. Thickness 6 feet. 
(6.) Earthy matter, apparently composed in part of pumice- 
stone dust, with small fragments of pumice 7 or 8 inches 
thick, 
(f.) Layers of pumice, mixed with fragments of greywacke 
slate, and even with dark-coloured volcanic matter, giv- 
ing rise to the suspicion of a slight eruption from the 
crater of Laach having taken place. The thickness is 
9\ inches, 
(d.) Two feet of earthy matter, (like (6.) ) containing frag- 
ments of clay-slate and pumice. » 
^_ [e.) Accumulationofpuaiice,)|l^^Dt 
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(S.j Dispersion of Pumice nearer Andemach. 
t Upon the northerly declivity of the high ground which 
tervenes between the Nickenicher Sattel and Andemach, sectiona 
of the drifted pumice become better exposed, llatber high up 
on this declivity I found the following series of beds : — 

(a.) Superficial vegetable soil to the depth of 12 inches, 
(i.) Fragments of pumice, mixed with vegetable soil, 3 feet 

thick. 
(c.) A trassy substance, in rather a hardened slate, which 
seemed in part composed of pumice-stone dust ; about 6 
inches thick. 
{d.) Fragments of pumice in a bed of the thickness of 3 feet 

9 inches. 
(e.) Deposit of loess, of which a depth of 21 feet was ex- 
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And. in another section near the Kircbberg, where the greatest; 

sccumulation of loess is apparent, the series of beds was as fol- 

Ws: 
■ (a.) Superficial vegetable soil, 1 foot. 
^B {b.) Fragments of pumice to a depth of 6 feet. 
^B (c.) Trassy matter, apparently composed in part of pumice- 
^^ stone dust, to a depth of 1 5 inches. 

^P (</.) Thin layer of iragments of pumice 3 inches thick. 
^^ (e.) Another thicker layer, divided from the upper one by a 
^ft thin coating of pumice-stone dust, near 2 feet thick. 

^^ (/.) Subjacent bed of loess. — The depth in this section is 
^^ not apparent. 

1^ Below the Kirchberg, near Andemach. the drifting of the pu- 
mice is perhaps better studied than in any other site. A section 
of it has been described with much accuracy by M, Sleininger, 
which I shall subjoin : 

(a.) Superficial vegetable soil ; 2 feet. 

(6.) Pumice-stone fragments ; 4 feet. I 

(c.) Earthy layer, in which pumice-stone dust is mixed ; 4 

inches, 
(d.) Pumice-stone fragments ; I \ foot, 
(e.) A trassy sort of layer of a yellowish-white colour, which 

seems ejected pumice-stone dust ; \ foot. 
(/.) Pimiice-stone fragments ; 3 feet. 
ig.) Trassy deposit, like e ; 1 J foot. 
(A.) Pumice-stone layers, mixed with fragments of clay-slale, 

5 feet thick. 
(i.) Deposit of loess. 

tut besides these accumulations of pumice in the vicinity of 
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Andemach, trsgmentB of the same have been truieported in the 
same north-easterly direction to all the low grounds in the Wcinity 
of Si Thomas's convent, and the Nette Muhle villa, as well as to 
the village of Leudesdorf, situated on the right bank of the Rhine, 
and even to the foot of the Westerwald. But the examination of 
such distant accumulations of pumice as appear to the north of 
the Rhine must be deferred, until the accumulations have been 
described, which were submerged beneath the waters of the ancient 
lake of Neuwied. 

Section II. — The iatbe kjectioxs of Pumice which fell 

UPON THE SUKFACB OF THE LAKE OF NeuWIED, ASB BBCAHB 

SLTOMKBCED. 

It is now necessary to add, that the attention must not only be 
called to the greater or less distance to which ejections of pumice 
were transported, but even to other circumstances relative to their 
accumulation in the form of beds. 

Having in the last section described such accumulations of pu- 
mice as appear dispersed to the south and west of the lake of 
Neuwied, I shall, in the next place, consider such as upon being 
saturated with water became submerged, and thus formed the con- 
glomerate strata of pumice which arc quarried in the vicinity of 
Neuwied and Engers, as well as in other places. 

It was, I believe, first remarked by M. Sleininger, that the 
Rhenish pumice-stone swims so long as its pores are dry ; and that 
it sinks so soon as its pores are entirely penetrated by water. 
Keeping this fact in view, we have only to conceive of pumice 
^ected from a volcano, and falling into streams, or upon the sur- 
face of the lake of Neuwied. The pumice, after floating for a 
abort time, would sink by the mere penetration of water into iu 
pores, but it would sink the sooner, if, after having fallen into a 
muddy stream, it should be likewise penetrated by sand or loam. 
Under such circumstaneea it is evident, that, in proportion to the 
continued activity of the votcanos which threw out pumice, a pro- 
cess would be going on by which a considerable sub-lacustrine de- 
posit of this substance would be formed. 

Such a deposit is accordingly to be observed occupying the an- 
cient depths of the lake of Neuwied. 

The age of the lowest strata of this deposit is not very appre- 
ciable. They have a date which may probably be referred to the 
close of the tertiary epoch. But this is merely conjectural, as it ia 
diSicult to estimate all the effects of the diluvial catastrophe, and 
to speak with any degree of certainty upon the probability of 
fr^ments of pumice, which had been washed into the basin of 
Neuwied, having had time allowed them to absorb into their pores 
so much water as would render them specifically heavier, and af- 
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terwards to subside to the bottom of the lake in tbe form of re- 
gular strata. It is more rational to suppose, that all, or most of 
tbe fragments of pumice which had fallen upon the surface of the 
flooded basin, would either float with the greatest rapidity along 
the current of the Rhine, and thus be eventually transported to 
(he distant ocean, or would otherwise be entangled in the broken 
v^ beds of loess deposited by diluvial waters. That this latter 
dr cum stance took place is evident from actual appearances- 
Light fragments of white pumice are not unfrequently met with 
imbedded in the loess, though in sparing quantity, 

Taking these circumstances into consideration, we must consi- 
der most of the submerged pumiceous strata as postdiluvian. 

The site of the submerged beds of pumice, being on the right 
of the present channel of the lihinefrom Neuwicd to Engers, in- 
dicates the influence of south-westerly or westerly winds, as well as 
ibe conjoint aid of the Nette and certain streamlets, the direction 
rf whose several currents has particularly favoured a deposition in 
this locality. 

The adventitious earthy matter which has entered into the 
composition of the submerged pumiceous strata, is indicative of 
the older beds which subsisted on the margin of the lake at the 
time when this deposit was taking place. These beds consisted, 
first, of tertiary strata of sand and plastic clay ; secondly, of 
beds of gravel ; tkirdJy. of beds of black volcanic sand ; and, 
fawthly, of diluvial beds of loess. 

The earthy matter composed of sand and plastic clay, mised 
with the bituminous matter of brown coal, which, since the dilu- 
Tial catastrophe, was washed into the lake and became intermixed 
»ith submerged pumice, may be traced to the heights of Alcweid, 
or even of Cobleutz. It is diiGcult, however, among submerged 
strata of pumice, to detect this substance in particular, as it must be 
greatly mixed up with the substance of loess, which frequently it 
resembles 

Very little of the river gravel, as we might expect, is found 
imong the submerged pumice-stone beds. Tbe gravel, which 
continued to line the declivities of the hills, does not appear to 
haye travelled very far into the depths of the lake. 

Tke black volcanic sand of the basin of Neuwied, which had 
ODCupied the sides and depths of the lake, appears to be much 
nuxed up with the substance of the submerged pumice-slone beds ; 
~-A circumstance which might be expected from the facility with 
which its finer particles would be transported. 
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But the substance which is tio less blended with the submerged 
pumice, is that of the broken up beds of loess, which had been de- 
posited in numerous sites upon the margin of the basin of Neu. 
wied. By rains and currents it would be readily washed iuto the 
lake, and, from the extreme lightness of its particles, would be 
transported into all the depths and recesses of it, whence a consi- 
derable diffusion of its particles would be imparted to the lacus- 
trbe waters. 

We are thus induced to suppose, that the showers of pumice, 
which long continued to fall upon the surface of the lake of Neu- 
wied, did not become submerged by the water alone wfaich had 
entered into tlieir pores, but likewise by the finer particles of 
loesB, which, in the muddy waters of the lake, were insinuated in- 
to them, aided by particles of black sand, and, in a still lesser de- 
gree, by the alluvial debris of the older tertiary beds of plastic clay 
and sand. 

All these lighter adventitious matters have operated as a ce- 
ment to the pumiceous fragments, — the cohering power of which 
has been increased by the addition of such pulverulent particles 
of pumice as have fallen iuto the lake, and have become diffused 
through it, and thus have been intermingled or blended with the 
other earthy matters which I have described, 

Owing to these varied circumstances, a sort of alternation has 
taken place of the pumice-stone fragments with the finer disused 
particles, which it will be necessary to explain. 

Upon the pores of the larger pumice-stone fragments which had 
been washed into the lake becoming saturated with water, such frag- 
ments would sink in a stratum by themselves, while the light pul- 
verulent particles ejected from voleanos, with which they were ac- 
companied, would remain for a time suspended in the water, to be 
afterwards gradually deposited as a superimposed layer ; — which 
process would be repeated as long as the eruptions were continued 
or renewed, until several alternations had taken place. But this 
would not be all the effect which would ensue. The effect of 
long immersion and pressure would be, that in any one layer the 
finer particles of pulverulent matter composing it woiild gradually 
insinuate themselves among the pumice-stone fragments consti- 
tuting its subjacent layer, so as to form a medium of cement, and 
this process becoming general throughout the alternating layers, 
the result would be, that conglomerate strata would be produced, 
in which an iutcmal character of altercation with finer particles 
would be preserved. To this explanation it is almost unneces- 
sary to add, that these finer cementing particles would, accords 
ing to circumstances, consist either of the molecules of pumice sus- 
pended by the waters, or of arenaceous, or loamy matter. 
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The cement by which this aasemblage of pumice- b tone fragments 
assumesa conglomerate form does not always occur in euch a quan- 
tity as to fill up each vacant interval. On the contrary, many 
voids may be remarked which have imparted to the strata 
little consistency, an easy yielding to friction, and a comparative 
lightness, which is less even than water. Ii has been also re- 
marked of these conglomerate beds of pumice, that, in some of 
them, the fine pulverulent particles so much prevail, that very few 
of the larger fragments of pumice-stone are contained in them. 

The finer alternating layers thus formed are of variable thick- 
ness. Frequently, a layer does not exceed the fourth of an inch, 
while, more rarely, it may be rated at about an inch in thickness. 

Lastly, with regard to the united thickness of the submerged 

pumiceous beds, it has not to my knowledge been estimated, 

it is said that the depth to which they have been quarried is 

I twenty-four feat ; but, from my own observation, it appeared more 

LfHiBiderable. 

" 'After this explanation, I shall describe some few submerged 
pumiceous beds, as they are to be seen in the many quarries of it 
which have been opened ; — the substance being in great request, 
more for its lightness than for its state of internal cohesion, as 
suitable for the inside walls of houses, or fur the structure of chim- 
neys. 

Near Flaidt, beds of conglomerate pumice-stone appear close to 
t)ie Humrichs, though in little quantity. Strata of this descrip- 
lion have been described by M. Faujas St Fond, who states that 
they have the distinctive name given them of Tauchatein. Thw 
appear chiefly composed of fragments of pumice-stone, mixed with 
eitraneous matters, whicli are cemented by pumice-stone dust. 
In the quarry they are cut by hatchets into the form of bricks. 

Regarding the pumiceous strata of Neuwied and Eugers, very 
ample details have been pubhshed. Of some of these I shall avail 
myself- 

At Engers, the firmest beds of conglomerate pumice-stone which 
are worked, consist of rounded yellowish, and greyish white pu- 
mice-etone grains, cemented, rather loosely, by a compound of 
clay, dark sand, and other light earthy matters, much mixed up 
wiui pumice-stone dust. Sometimes the pumiceous grains are 
invested with this cement as with a capsule, and are thus rendered 
coherent. But this cement does not always fill the void spaces, 
■rtience the httle consistency of this formation, its hghtness, which 
18 less than that of water, and its eauy trituration with the hand. 

With respect to the internal arrangement of structure exhibited 
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by these beds, tliey may be described sh consisting of layers of I 
pumice, cohering not only by the assistance of pulverulent or j 
earthy matter, the substance of which serves as a medium of i 
cement, but by fine interlaminis composed of the same cementing ' 
ingredients, which vary fronn the fourth of an inch, or even less, 
to perhaps an incli in thiclcDcss. 

The relations of these conglomerate beds to lower, or previously 
formed strata, I had not an opportunity of examining. It would 
appear, from an account given by M. Steininger. that beneath some 
darkish- coloured conglomerate strata of pumice, by which I un- 
derstand layers of pumice alternated and cemented by the aid of 
volcanic sand as well as other matters, he observed a thick mass of 
loess, and, beneath the whole, gerolle, or gravel. 

The deposits, by which the conglomerate strata of pumice were 
succeeded, appear to have consisted, first, of substances washed 
from the margin of the lake of Neuwied into its bed, apparently 
during the process of subsidence which its waters were undergoing ; 
and, secondly, of a superficial soil which succeeded to the drainage 
of its waters. Thus, at Engers, I observed the following succes- 
sion of beds, which I give in a descending order : 

(a. J Superficial soil, two feet thick, consisting of light sand 
and clay, mixed with vegetable matter. — In another part 
of the quarry I found the surface much mixed up with 
the matter of loess, washed down from the margin of the 
ancient lake, which was of a yellowish brown colour, re- 
sembling in aspect and consistence the familiar substance 
of our Scottish snuff. 
(b.J Layers of a mixed character, consisting of small frag- 
ments of clay-sIate, swept from the mountains, of minute 
grains of siliceous sand, of dark volcanic sand, and of 
argillaceous and pumiceous particles, alternated with 
other layers of submerged pumice. 
(c.J (Conglomerate strata of pumice cemented by a mixture 
of pumice-stone dust, dark sand, and loess, having an iu- 
terlaminated arrangement as before described. These 
lower beds are quarried. 
And, in a superficial section at Engers, I found exposed othet 
beds, by wJiicb the conglomerate pumiceous strata were succeed- 
ed. Nine feet of alternations of white pumice and dark- coloured 
sand were surmounted by ten feet or more of a yellowish- brown 
loamy substance mixed with vegetable soil. These ingredients, 
which were very irregularly distributed, indicating that they bad 
been originally drifted to certain localities, in preference to others, 
by currents and other causes, had no doubt been subsequently 
washed from the margin of this ancient lake into its bed. 
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Another succession of beds, surmounting the conglomerate stra- 
ti of pumice, is given in M. Von Leonhard's Taschenbuch, which 
I suUoin, with explanatory remarks : 

(a.) Superficud soil, m which conglomerate strata of pumice 
are not developed. This bed appears to have been 
formed afiter the lake of Ncuwied was drained. 
(6.) Loess, of a loamy and sandy character, and of a greyish 
or yellowish-brown colour, mixed with an indefinite 
quantity of rounded pumice-stone fragments, severally 
not exceeding in magnitude ^ to | of an inch, to which 
the loess often serves as an imperfect cement. — But, ac- 
cording to another account, strata of soil occasionally 
[ intrude. — This bed has probably resulted from sub- 

I stances washed from the margin into the bed of the lake 

I during the subsidence of its waters. 

[ (c.) Loose pumice-stone geroUe, 6 to 9 feet thick ; — a sub- 

merged bed. 
t (d.) Rather firm strata of conglomerate pumice-stone which 

i . are worked. The lowest visible bed. 

j 

■ 

My account of such conglomerate strata as may be considered 
) result of ejected showers of pumice from the Humrichs, 
if at length concluded. We are at the same time entitled to ex- 
pect, that much of the pumice which fell upon the surface of the 
ake was carried down by currents, and transported into very dis- 
tmt localities, either along the course of the Lower Rhine, or in- 
to the German Ocean. A late writer has accordingly stated, that 
iadications of pumice may be detected at Xanten near Cleves ; 
bat I have not had an opportunity of confirming this observation. 

Section IIL — The accumulations of Pumick which occuh 

ON THE NOBTHEBLY CONFINES OF THE AnCIENT LaK£ OF 

Neuwied. 

In describing the accumulations of pumice ejected by the va- 
rious Humrichs, commencing with those which appeared to be the 
Dearest to their several points of eruption, and ending with such 
tt were transported to a greater distance, I have supposed a line 
to be drawn from the Humrichs of Saftig to those of Plaidt and 
Krets, and thence to the Nickenicher Sattel. This line, from 
south by east, to north by west, indicates the site where more abun- 
dant accumulations appear, or where the individual size of the 
ftagments ejected is the greatest. Afterwards, I noticed such pu- 
miceous beds, or layers, as appeared to have been transported to 
• greater distance from this line of proximity, yet to have fallen 
upon the dry land to the south of the Basin of Neuwied, or be- 
tween Andemach and Coblentz. And, lastly, I directed the at- 
tention to such showers of pumice as in their transportation to a 
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HtUl greater distance must have descended upcin the surface of 
the lake of Neuwjed, and have acquired a greater specific gravity" 
from the water and pulverulent matter whicb the fragments had 
absorbed within their pores, so as to become submerged and con- 
solidated. 

In the present section 1 shall examine such pumiceous frag- 
ments as were carried to a still greater distance, where they lie 
thickly strewed over the elevated grounds to the north of the an- 
cient basin of Neuwied, and even upon the high declivities of the 
Weatcrwald. 

In tracing accumulations of pumice from the city of Andemach, 
where deep beds of it appear, we find that showers of this sub- 
stance were conveyed by westerly or south-westerly winds, not 
only to all the low grounds in the vicinity of St Thomas's Con- 
vent, and the Nette Muhle villa, but even to the hills across the 
ancient lake of Neuwied, namely, to those which rise near ita 
gorge above the present villages of Leudesdorf and Fabr. Other 
fragments again, in deriving their origin, as well from the crater i 
of Nickenich, as from the Humrichs of Saftig and Plaidt, appear 
drifted to a depth of many feet between Oberbieber and Bendorf. 
This is the line in which the deepest accumulations on the right 
bank of the Rhine are developed, but it by no means form& the 
remotest limits to which the pumice was conveyed. 

It has been very perspicuously pointed out by M. Steininger, 
as well as by M. Dc Wyck, but more particularly by the latter 
writer, that the diminution of the size of pumiceous fragments is 
in proportion to the distance to which they have been conveyed. 
The result of these observations I shall now give. 

It has been remarked, that at Plaidt the fragments of pumice 
are of the largest size, attaining occasionally a diameter of ten or 
twelve inches. 

At a farther distance the fragments become smaller, acquiring 
the size of small pebbles, of not more than two or three inches in 
diameter. They are found, it is observed, of this magnitude at 
Andemach, Falir, Weisseuthurm, and Kettig, and among the 
submerged pumiceous strata of the basin of Neuwied, which ara 
at present quarried near the towns of Neuwied and Engers. 

At a still greater distance, the fragments are of the size of peas, 
and portions of half an inch in diameter are rare. Of this charac- 
ter is the pumice-stone at the Saynbach, and at the foot of the 
mountains near Homersdorf as far as Oberbeibcr. 

Again, — at points still more remote, as at Renzdorf, Honnefeld, 
Anhausen, and Neuhausel, the size of the pumice-stone fragraentB 
decreases in a most remarkable manner, shewing a transition to 
what is named pumice-stone gruss. 

Lastly, at Langendernbach, the pumice, as it appears in the 
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und-pits of this vicinity, is nothing more than pumice-stone sand or 
dust ; tlie largest particles not exceeding the size of grains of barley. 
The greatest distance to which the pumice has been transported, 
I have endeavoured to represent upon the general map. But I 
UD not quite certain that this supposed limiting line is correctly 
baced, which, from various circumstances, must be too J'requently 
obscure. 



CHAPTER XXX. 

THK COMPLETION OF THK DIIAINAGK OF THE AASIN' OF NEDWIEU 

But we must now turn our attention from volcanic eruptions to 
nobce the completion of the drainage of the basin of Neuwied, 
Thia final result suggests a brief recapitulation of the former states 
of the district which we have examined, and, in contrasting these 
with itB present condition, we can scarcely avoid deriving from 
the comparison much profitable instruction. 
- We originally contemplated the basin of Neuwied in connection 
with that of the upper llhine. In consequence of a barrier of 
high land stretching across the present site of the straits of Bin- 
gen, and thus filling up the small geographical space between the 
chains of the Hundsruck and the Taunus, this upper basin had 
no connection with the present channel of the Khine from Bingea 
to Cologne, or farther north. The waters of this inland sea 
flowed in a direction from north to south, while its southerly ex- 
tremity was connected with the other marine basins of Jiurope by 
means of narrow channels. 

To the north of the marine basin of the Ubine existed the 
&«sh water lake of Neuwied, fed by many streams ; the principal 
of these being the Lower Hliine, which occupied a deep fissure 
produced during some extraordinary convulsion, and the Moselle. 
The present gorge of the basin of Neuwied, situated close to the 
city of Andemaeh, did not then exist, in the place of which a 
barrier of continuous cliff" rose to a considerable height, by which 
the waters of the lake maintained a level of scarcely less than 800 
feet above that of the present stream of the Rhine at Coblentz. 
An overflow from the lake of Neuwied was then discharged into a 
lower fresh water lake, which has been named the basin of Cologne, 
and thence into the ocean which washes the shores of the Bntiah 
islands. 

During the commencement of the tertiary epoch, the Lower 
Rheintand presented the appearance which Js represented in the 
following page. 




Eventually, in consequence of the long and formidablt 
which the rocks of Europe were undergoing, accumulations of de- 
hria had blocked up the narrow channel by which the marine basin 
of the Rhine was connected with the great Mediterranean Sea of 
Europe, and it became a fresh water lake. At the same time the 
basin of Neuwied, by the wearing down of the barrier of Ander- 
nach, had its waters reduced considerably in their level, which at 
the close of the tertiary epoch did not perhaps exceed a height of 
two hundred feet above the present level of the llhine. And, with 
regard to the tower basin of Cologne, it is not improbable that a 
still greater diminution ensued, by which it admitted the waters 
of the ocean. 

But we must now still farther change the scene. The great 
incident which in the Lower Rhcinlond marked the close of the 
tertiary epoch was the diluvial torrent, which derived its origin 
from the convulsive operations which were elevating the high 
chains of the European Alps. This catastrophe consisted in the 
inversion of the current of the basin of the Upper Rhine, which, 
instead of flowing from north to south, now began to flow from 
south to north. The waters then deepened for themselves a new 
channel through the narrow geographical space intermediate to 
the chains of the Hnndsruckand the Taunus, whence was induced 
the present straits of Bingen. These changes have been elucida- 
ted by another diagram, (again subjoined,) where the arrow, which 
in the last geographical sketch shewed that the ancient waters of the 
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Upper Rhine had originiilly flowed from the present site of May- 
ence to Basle in a course of north lo south towards the great 
inland e^^a of Europe, became inverted, so as to indicate the 
changed direction of their current from south to north, which, in 
other vords, had the same destination as that of the waters of the 
basins of Neuwied and Cologne. During this operation, the di- 
luvial torrent broke up the fresh water strata of loess which were 
deposited in the upper basin of ilic Rhine, and, in the rapid and 
violent drifting of these beds to lower levels, the transported mat- 
ter appears to have blocked up the gorge of Andernach, whence 
was restored for a short period the ancient high level of the waters 
uf the lake of Neuwied. 

The Statj! of the Lower Rheixland shjisequent to the 

DILUVIAL CATAltTKI 
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I^Id thia sketch the letter B siftiiifies the site where the waters, in descending 
fttun Ebe basin of the Upper Rhine, ruHhed into the channel of the Lower 

BhinealBiiigcnO 

But our history now draws near to a close. During the con- 
tinuation of the eruptions of pumice, which had probably compre- 
hended a considerable interval of time, the drainage of the basin 
of Neuwied appears to have arrived at its completion. This was 
occasioned by the immense deposits of loess which had blocked 
up the gorge of Andernach having been gradually washed away, 
and by the further gradual wearing down of its barrier of schistose 
rocks. The lacustrine expanse of Neuwied then became oblite- 
rated, and one continuous narrow stream, deriving its source from 
the high Alps of Europe, flowcil peacefully lhrt>ugh the drained 
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valley, where a new verdure began to subsist, preparatory to the 
fertile abode which it afforded for a hardy Teutonic race of inhabi- 
UDts, who had ultimately emigrated thither from the shares of 
the Caspian. 

This altered slate of the Lower Rheinland, such as it shews it- 
self to be at present, becomes most interesting when compared with 
the preceding geographical sketchcE- 

The fkesent state Of thk Lower Rhi-:i>4lamd. 
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During this last and completed process of drainage, which the 
basin of Neuwied had undergone, it is probable that a considerable 
portion of the various substances, which, as formations, had filled 
the basin of Neuwied, became removed by the waters, which, at 
their present level were pursuing their course to the German Ocean. 
Indeed, it is impossible Co traverse the Lower Rheinland without 
being convinced, that only a small portion remains of what was 
once a considerable deposit. 

This drained state of the country was no doubt succeeded by 
an ameliorated climate. * 

* With the mean tempcraiure of the biiEin of Neuwied I am unacquainted. 
It is probably not far different from that of the neighbouring disiricl of 
Treves, elevated at 4B5 feet above llie level of the sea, which has been e»lU 
mated at J°.89 of Keautuur. At an elevation of 1700 feel abovu the sea, the,, 
mean temperature hns been rated .at 6° of Reuamur. 



CHAPTER XXXI. 

THE CESSATION OV EHUPTIONS OF PUMICE. 

Eboftions of pumice, whicli, at the close of the tertiary epoch, 
commenced firom older volcanic fissures, have been considered as 
continuing, with perhaps occasional interruptions, during a long in- 
terval oftime subsequent to the diluvial catastrophe. That the ac- 
tivity of the volcanos from which pumice became ejected was pro- 
bnged to historic times, we have no reason whatever to suppose. 
Very forced interpretations of a passage in Tacitus, as well as very 
ambiguous circumstances connected with the discovery of a coin of 
VcBpasian in the pumice of Bendorf, liave been adduced to prove, 
that eruptions of pumice took place so late as the time of the 
Somsns. To the invalidity of this evidence I shall advert in a 
subsequent chapter. 

It would thus appear that the prolonged existence of active 
Tolcanos in the basin of Neuwied cannot, with any degree of plau- 
nbility whatever, be referred to historic times. A question may 
therefore fairly arise, whether it did not immediately precede, or, 
indeed, whether it was not coeval with the first peopling of this 
valley by the human race, though previous to the visit of the 
Romans ? In this case it is very possible, that traditions of an- 
ient volcanos might have been either so faint as not to be an 
object of notice by a civilized people, or that they might have 
bren altogether lost. But these are merely conjectures. The plain 
and direct fact must not be lost sight of, that the extinct volcanos of 
the Lower Rheinknd are totally un commemorated by Koman histo- 
luns, and hence their latest activity rather points to a period long 
before the visit of Ciesar, which was fifty years before the Christian 
era, or even long before the peopling of the country by Teutonic 
tribes. 

But although eruptions of pumice have wholly ceased, gaseous 
exhalations, or mofeltas, and mineral wells, most of which in their 
earliest developemcnt must be considered as having had a date 
of origin fully as remote as that of the volcanic explosions, or con- 
vulsions, with which they were first coincident, have continued to 
survive, and to form the oidy indications at present subsisting, 
with perhaps the exception of a few occasional earthquakes, that 
Oie volcanic energy is not wholly inactive. 

The mofettas and mineral wells of the basin of Neuwied mi^t 
have been treated of in this chapter, if it were not for the ii 
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tainty of date in which the origin of most of them is involved. 
With more consiBtency, therefore, a notice of them wU! be defer- 
red, until I am required to explain the natural changes which 
einije historic times have been going on in the baitin of Netiwied. 
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THE CHANCKS EFFECTED UPON THE SnnFACK OF THE ROCES 
AND BOIL OF THE BASl!! OF NEUWIED BY ITS SUCCESSIVE IN- 
HADITANT8 OF THE HdMAM RACE, 

In the present chaptcrthefunctionsof the geologist expire, and 
those of the civil liistoriati commence. As I am aware, therefore, 
that an extended prosecution of the inquiry which I have proposed 
is totally incompatible with the proper invcBtigation to which I 
have confined myself, I shall do little more than take a very gene- 
ral glance at the leading changes effected upon the surface of the 
rocks of the basin of Neuwied, or upon its soil, by its successive 
possessors of the human race. 

Sectiom I.— The changes eff£cted tjpon the sdsface of 

THE ROCKS AND BOIL OF TME BASIN OF NeUWIED BY ITS SAB- 
LIEST recorded INHABITANTS. 

The earliest inhabitants recorded by history as inhabiting the 
basin of Neuwied are the Ubii, who arc supposed by some antiqua- 
ries to have occupied both eides of the Rhine. They may be 
considered as a Teutonic people. 

Jt would be nothing more than conjectural to state the altera- 
tions which this early race of inhabitants might have effected upon 
the rocks and soil of the basin of Neuwied. To one very possible 
change, however, I shall certainly allude. The extreme facility 
with which tufaceous rocks are excavated have, in many parts of 
Europe which I have visited, recommended artificial caverns as 
dwelling places to many early tribes of Europe. Of this fact I 
have collected decided proofs in the central volcanic provinces of 
France, and also in Italy. It is rational, therefore, to suppose 
that the ancient Ubii would, in like manner, avail themselves of 
such Bofl tufaceous rocks as those of the Gansehals, of Bell, of 
the valley of the Bruhl, or of Kraft, to form for themselves con- 
venient habitations, particularly when from the hunting they were 
passing into the pastoral state ; — a condition of society into which 
they had entered when first visited by the Homans- 
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Section II, — The changes effi 

THE IIOCKS Attn SOIL OF THE 

Romans. 

The Romans entered the basin of Neuwied about fifty years 
before the Christian era. Caisar, by "hom they were conducted, 
was then undertaking a hostile expedition against the Catti and 
the Sigarabri, who occupied the country north of the Maine, and 
east of the Rhine. The Ubii were his allies, and, with their con- 
currence, he built his celebrated bridge of wood over the Rhine, 
(near the Weissenthurm, as is supposed,) with the view of con- 
ducting his army against the Sigambri, who were posted upon the 
Sieg, and against the Catti, who were stationed near the Lahn. 
After the defeat of his enemies, he destroyed the bridge which he 
liad formed, that it might not be employed against his allies. 

A few years after this expedition, the Romans, in order to se- 
cure the country they had vanquished, found it necessary to form 
■ permanent settlement in the basin of Neuwied. The Ubii 
then, by mutual agreement, ceded to the Romans the right bank 
of the Rhine, and themselves occupied the opposite side of the 



During the earlier settlement of the Romans in the basin of Neu- 
wied, various cities and forts appear to have been raised by them ; 
% splendid one named Victoria, built in an elevated plain, near 
(he pesent village of Niederbieber, and about a league distant 
from the Rhine ; while a second town, not very far distant from 
Victoria, the Rigodulum of Ammianus Marcellinus, was situated 
near Engers. 

These two cities met with a disastrous fate. In the time of 
Gordianus, when the power of the Romans was beginning to de- 
efty, the greater and lesser states of Northern Germany, under 
the names of Franks, or Free Men, and Alemanni, united to 
ftvenge themselves ; and, by these barbarians, the Roman towns 
Ml the Rhine were, in the middle of the third century, probably 
■beat the time of Gallienus, surprised, destroyed by tire, and 
levelled to the ground. Teutonic tribes then took possession of 
the basin of Neuwied, by whom the city of Andernach, so named 
from a small brook, the Andert, which washed its walls, appears 
to have been inhabited. 

In the year 359 Andernach was taken by the Emperor Julian, 
in his expedition against the revolted Germans ; and, being con- 
sidered by the Romans as an important station, was occupied, in- 
(xeased, and adorned by them, and imder the various names of 
Antemacum, or .Antenacum, became the residence of a military 
prefect. 

This is the brief history of the settlement of the Romans in 
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the basin of Neuwied- From the cDtninen cement of their visit, 
we must consider the lava of Mennig, together with the tufaceous 
deposits of Kruft, Briilil, and other places, as first undergoing, 
for the purposes of architecture, incidental to the new Roman 
settlement then forming, extensive operations of quarrying, by 
which the surface of these racks began to suffer artificial changes 
of no little imporlnntf. 

The lava of Mennig was conveniently worked by the Romans 
in the deep tissure caused by an extraordinary convulsion of na- 
ture before described, (see page 206,) through which a small 
stream now finds a passage. Traces of ancient quarries are found 
near the village of Niedermennig. It was in chief request, on 
account of its hardness and other qualities of durability, for the 
architecture of bridges, having, in the first place, been employed 
for the construction of a permanent one across the Ubine, near to 
the present site of Engera. This important use which was made 
of the Mennig lava, caused it in a subsequent period to be sent 
to so great a distance as Treves, where it was employed in the 
foundations of the solid bridge which crosses the Moselle. 

Another purpose for which the lava of Mennig became quar. 
ried, was suggested by the &miliar use which the Romans had 
made of a similar rock, in their own volcanic country, for the con- 
Btruction of portable millstones or hand-mills : 

Quin etiain vuric qusciluDi sine iioiuiiic^ saxu 
Toto monle liquant ; illis custoilia flanimie 
Vera, lenRxqiii^ ilola est ; veil inuxiinn causa inolaris 
lUius inctudi lapidis bJc vhidicul j^tiiain. 

So soon as it was known tliat a quarry had been opened in the 
country of the Ubii, and that a stone might be procured resem- 
bling such lavas of Italy as were adapted to the purpose of mill- 
stones, the demand for it in the Roman stations became general- 
An intelligent antiquary and naturahst, W. C. 'I'revelyan, Esq. 
of Wallington, has informed me, that he procured a portion of a 
Roman millstone, composed of the lava of Mennig, from the re- 
mains of a villa in Northumberland, near the Hunnum of the an- 
cients. In the Komnn station also of Aldborough in Yorkshire, 
the Isurium of Richard, the portable mills which have been founds 
show that the same use was in other places made of the lava of 
Mennig." 

The lava of Mennig was likewise in demand for the stronger 
arches which were used in the pubhc or private edifices construct- 

• My frJeud Mr Trevelyan, wliom I have to tlmnk for this curious infiir- 
maiion, presented me with a Email Bpccimen lirukeu off from u iiiUlatooe 
fottiu! near ilie llunnuiii of tht Roiujiis, which I am fully perauailed may 
be referred to ihr iKculuir lava of Meimig. 
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ed by the Romans, while they were forming a permanent settlement 
on the right bank of the Rhine, near the present site of Bieber, 
where a camp was giving rise to a nourishing city. Columns also, 
of various proportions, constructed from tlie Mennig lava, have 
been observed, which once belonged to the city of Victoria. 

These were the chief uses to which the lava of Mennig was 
doomed during the time of the Romans. The tuffstein of the 
basin of Neuwied seems to have been devoted to no less frequent 
requisitions. 

The deposit of tuffstein the most quarried by the Romans was 
that of Kruft and Plaidt. At Kruft (the name of which is said 
to signify a cavern or grotto) ancient works have been found, 
while at Plaidt even deeper excavations have been discovered, 
where tradition still assigns to the Romans the quarrying of their 
tuffstein. 

It was perhaps in a later period of their settlement that the 
Romans seem to have extensively quarried the tuffstein of the traas 
valley of the Bruhl. The name of Xoni stein (according to French 
antiquaries, Pierre ^Antoine) is supposed to indicate the use which 
Antonius, a later Roman prefect, made of this stone. Escs- 
vations have in this valley been detected, where, a few years ago, 
two votive atones were discovered, dedicated to Hercules Sasanua, 

The tuffstein appears by the Romans of Victoria to have been 
used for all purposes to which bricks were applicable ; as in build- 
ings where extraordinary firmness and durability, such as bridges 
demanded, might be dispensed with ; — or where, in otherwise 
strong buildings, a coating of well-shaped and symmetrical materials 
was deemed essential to ornamental architecture ; whence the ap- 
plication of quadrangular portions of tuffstein to the coating of the 
beautiful Roman Tower of Andemach. — In cases where the tuff- 
stein was demanded for security against external violence, it was 
raised from the quarries in large blocks : Thus, among the ruina of 
Victoria considerable masses made up thestructure of the entrances, 
one of which was 5 Rhenish feet long ; 2 feet 7 inches broad ; and 
S feet thick. The tuffstein was likewise considered well adapted 
for the formation of the low pillars of a Roman hypocauat ; — and, 
lastly, it was extensively used for votive altars and sarcophagi. 

No other quarries in the basin of Neuwied appear to have been 
wrought by the Romans, with the exception perhaps of those of 
the plastic-clay of this vicinity. Fragments of earth en- ware, or 
pottery, have been found among the ruins of Victoria, which are 
Baid to rival the fabric of a Wedgwood. 

Such were the changes effected upon the surface of the rocks 
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of Neuwied, or upon its soil, by tlie Romans, 'i'he city of An- 
dernach was the last station of the army of the Lower Rhine- In ' 
the defence of the gorge, or pass, of Andernach, the Roman sol- 
diers seem to have formed for themselves subterraneous dwellings 
near the present site of Fomicb, which were either scooped out of 
the old beds of loess, which during the diluvial cutastrophe had 
blocked up the gorge, or out of more solid rocks of clay-slate. In .| 
one of these subterranean dwellings was found an altar, the in- ' 
Bciiption of which bore, tliat it was raised by two soldiers of the 
thirty-fifth victorious legion. — " Pinibus, et Genio Loci, et Jovi 
Opdmo Maximo.'" 

Section III- — The aktificiai. changes effected upon the 

SITDFACE of the BOCKS, OH UPON THE SurL, OF THE BASIN OF 

NkCWIEU, DUKINC. TilE MIDDLE AGES. 

Upon the retirement of the Romans from the Rheinland, who 
are supposed to have never completely subjugated this country, 
the basin of Ncuwied, among many other districts of Germany, 
remained in the indisputed possession of the Franks, whose far- 
ther eruptions and concentrations in Gaul, are said to have been 
induced by the encroachments of the Saxons. An empire of the 
Franks was then constituted, which Clovis, upon his death, divided 
among his four sons. The eastern part of the empire, vhich had 
Metz for its capital, and in which the basin of Neuwied was in- 
cluded, acquired the name of Austrasis- 

Fcpin, as it is well known, not only succeeded in obtaining the 
crown of Austrasia, but again united tu it the whole of France. 
And, in the year 800, Charlemagne, the son of Pepin, was 
crowned by the Pope, Emperor of the Romans, or of the western 
empire. 

After this event there occurred considerable political changes 
and divisions, until the German branch of the race of Charlemagne 
became extinct in the male line, when a general diet of the five 
nations of the Franks, Swabians, Bavarians, Saxons, and people 
of Lorraine was convened, to appoint a successor to the German 
empire ; and thus, the sovereignty became elective, but was com- 
monly retained in the same line- In the course of time, great in- 
convenience was sustained from the number of electors, and a few 
only were appointed, among whom, in the Hheinland and its vicinity, 
were the Archbishops of Maycnce, Treves, and Cologne. The ; 
basin of Neuwied was included in the electorate of Treves. t 

From this period the dominions, or estates, which were compre- 1 
bended within the realm, became at the disposal of the emperor, 4 
from whom emanated secular dignities, as well as the confirmation '| 
of the great fiefs- Each petty prince, or lordfing, then became ' 
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arbitrary in the mftnagemerit of his own limited district, and the 
greatest oppressions and spoliations ensued. 

It was at this time that tlie basin of Nem^ied underwent a 
striking alteration in its character, and general complexion. The 
marauding barons, numbers of whom settled in this small district, 
selected for the sites of their strongholds, many insulated penka 
afforded by the irregular surface presented by schistose rocks, or 
by the trachytic or basaltic eruptions with which their summits 
were capped. 

Among the outjutting and elevated cliffs of clay-slate which 
were selected for the sites of castles, may be reckoned that of 
Ehrenbrcitstein, where a burg was erected for the occasional resi- 
dence of the Archbishop of Treves, or of Hammerstein, situated 
on the right bank of the Rhine, near the gorge of Andemacfa. 
The latter was the ancient seat of the Lords of Nuringen and 
Hammerstein; — in the 11th century it belonged to Count Otto 
of Weteravia; — Henry the Second seized the castle because it 
was at war with the Archbishop of Mayence ; and to this strong- 
hold Henry the Fourth, during his flight down the Rhine in the 
year 1105 found a shelter; — in the 14th century Hammerstein 
was granted to Cuno, Elector of Treves. — But the history of 
these castles is not demanded in this memoir. It is sufficient to 
■dd, that other convenient sites which the irregular surface of clay- 
slate rocks afforded for petty feudal tyrants, who from these heights 
descended to levy their exactions, (analogous to the black mail of 
Highland chiefVains and nobles,) or to plunder the unwary mer- 
chant on his journey to the fairs, — may be mentioned the castles 
of Burresheim and Virneberg. 

Many trachytic or basaltic eruptions, likewise, which overtopped 
bold eminences of clay-slate, invited, by the natural defence which 
they offered, suitable sites fur castles. Upon the volcanic erup- 
tion which crowns the summit of Olbruck the foundations of a 
noble castle were reared, the angular keep of which has a base of 
the dimensions of forty-five by thirty feet, with a tower which at a 
conjecture 1 estimated at nearly 170 feet in height. The Nurburg, 
bordering upon the district of the Eifel, exhibits a second bold 
volcanic peak, which was selected as the site of a strong castle. 
Among other equally formidable sites which were similarly avail- 
ed of, might be mentioned that of Werners Eck. 

Nor have rocks of tufa been excluded from being the sites of 
burghs, or forts, of which the ancient castle of Schweppenburg, 
& near Burgh Brubl, formerly belonging to the Counts of Metter- 
H nich, is an example. Owing tu the facility with which the sub- 
stance of the did' could be excavated, spacious caverns and halls 
have been hollowed out subservient to the use of the castle and 
its garrison. — It may be also remarked, that a similar convenient 
application of such rocks of tufa as have been selected for castel- 
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Ikted sites, is a ramiliar one in the provincefi of Auveigne or Velay, 
in central France. 

But, if the whole of the Lower Rheinland appeared bristled 
with castles, by which the dearest rights of the citizen were disre- 
gafded, while insolence and bsrbarity triumphed, there was Gtill 
an antidote preserved in the monaEtie institutions which yearly 
sprang up, to which the dawning light of revived science and free- 
dom lied in dismay. " Where," asks an elegant writer, " could 
the previous remains of classical learning, and the divine menu- 
menta of ancient taste have been safely lodged amidst the ravages 
of that age of ferocity and rapine which succeeded the desolation 
of the Roman empire, except in sanctuaries like these, consecrat- 
ed by the superstition of the times beyond their intrinsic merit ? 
'J"hc frequency of wars, and the licentious cruelty with which 
Uiey were conducted, left neither the liamlet of the peasant nor 
the castle of the baron free from depredation ; but the church and 
monastery generally remained inviolate. There Homer and 
Aristotle were obliged to shroud their heads from the rage of Go- 
thic ignorance ; and there tlie sacred records of divine truth were 
preserved, like treasure hid in the earth in troublesome times, 
safe but unenjoyed." • 

During the middle ages, several monastic buildings were raised 
in the more secluded vatlies of the basin of Neuwicd. In the 
year 1093, Henry the Second of Laach, first Count Palatine of 
the Rhine, selected the beautiful raai^in of the lake of Laach for 
the foundation of a noble abbey, which he richly endowed, while 
in a subsequent period the resources of the institution were increas- 
ed by other munificent benefactors. This abbey, dedicated to the 
Benedictine order of monks, was long celebrated for its hospitali- 
ty. A principal aisle was conwccrated to the use of the stranger, 
while another department was devoted to the poor and the sick. 
A rich library was preserved within its walls, which contributed 
to the dawning cultivation, irt the Lower Rheinland, of the liberal 
arts and sciences. 

When the religious edifice of Laach was raised, the lake in its 
cunstilution underwent some little change. In order to obviate 
the effects of a sudden rise of the waters, by which the safety of 
the building might bethreatened, the monks contrived to discharge 
its overflow by a narrow canal. 

Other monastic structures likewise appeared, of which one was 
subsidiary to that of Laach, namely, the abbey, situated within 
the extinct volcanic crater of Wehr ; a second was the retreat of 
Carmelites, almost concealed beneath steep cliflB of schistose rocks, 

* Eiany on Monastic Inatilutians in " MisDellaiicouE pieces in prose, by J> 
A. and L. Aiken," p. !)I. 
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or of tuffstein, in the trass valley of the Briihl ; — a third was the 
convent of St Thomas, near Andernach, founded in the twelfth 
century by Tennevide, Countess of Sponheim, who was the first 
abbess ; — while a fourth was a Benedictine abbey situated at Ro- 
nersdorf. — But this list might be much extended. 

The chapels which were reared on the soil of the basin of Neu- 
wied during the middle ages are far too numerous to be recounted. 
Tlie finest specimens of them arc to be found in the cities of Co- 
Uentz and Andernach. The chapel of St Genevieve, named 
Frauenkirk, was not a little celebrated, where, according to the 
romantic legend of this holy dame, her remains lie interred. 

During the middle ages some important cities were contained 
within the basin of Neuwied. Of these Andernach was the most 
ancient and the most renowned. It ^^as included in the cities of 
, the Rhine, which in the thirteenth century had leagued to defend 
1 Aemselves against the power of the marauding barons. Ander- 
nach could then furnish within her walls ten thousand well-armed 
I foot soldiers, and fifty cavaliers. A noble castle, a lofty tower, 
and strong inclosing ramparts still attest her ancient strength. — 
Coblentz, where the Romans had a castrum, was fortified, and be- 
came an occasional residence for the lings of France and of Ger- 
many down to the time of Louis of Bavaria. — Engers was forti- 
fied by the Archbishop of Treves, who built a castle and a tower 
for the protection of the Rhine against feudal brigands ; — this 
defence had been suggested by the plunder which some Flemish 
merchants had encountered in their route to the fair of Frank- 
fort. 

From this brief history, may be collected the more general 
changes which the rocks and soil of the basin of Neuwied at 
length begun to exhibit on their surface. The holder eminences 
were overtopped by lordly castles : — within the most sequestered 
vallies of disruption, or within the compass of extinct craters, 
monastic buildings were concealed; — while, upon the plains, nume- 
rous chapels invited the laity to the solemn duties of religion. — 
Lastly, the well-fortified town of Coblentz appeared at the entrance 
of the basin of Neuwied, where the waters of the Rhine and the 
Moselle meet in confluence, while a still prouder city, that of An- 
dernach, graced its ancient gorge. 

During this period the various rocks and strata of the basin of 
Nenwied were extensively quarried. Primary schistose strata, as- 
sisted by trachytic or basaltic rocks, afforded the chief materials 
for the strong castle of the baron. 

The lava of Mennig and other places continued from the time 
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of the Romans to be in chief request for the construction of 
bridges, as is exemplified in the ancient bridge of fourteen 
arches which ciossen the Moselle at Coblentz : — it was built by 
Bishop Saldwin, brother of the Emperor Henry the Seventh, and 
by Boemund the Second, the expences of which were defrayed by 
Rale of indulgences. 

The earliest abbeys of the basin of Neuwied are supposed to 
have been erected out of the materials of the destroyed Boman 
towns. In the abljey of Romcrsdorf granite and marble pillars, 
foreign to the basin of Neuwied, are detected : — these had been 
transported from considerable distances by the Bomans to grace 
their temples, their forums, or even their private dwellings. In 
other requisitions, the older schistose rocks, as well as trachyte, 
basalt, or tuffstein, were variously employed. 

For the use of millstones, the lava of Mennig continued to be 
celebrated. It was worked for this purpose during the whole 
course of the middle ages. 

SkCTION III. The ARTIFICIAL CHANGES EFFECTED CPON THE 

SEltttACK OF THE BoCKS, OR UPON THE SoiL OF THE BasIN 

OF Neuwied, udring mouiiiin timks. 

But I have now to state the still greater changes which the 
surface of the rocks and soil of the basin of Neuwied were doom- 
ed to undergo in modem times. 

This period in the Lower Rheiuland was first marked by the 
flames of war and desolation. During the memorable campaign of 
thirty years, Hammerstein, an important post, was taken by the 
Swedes, retaken by the Spaniards, and eventually, in the year 1650* 
demolished by the Elector Philip. Andernach, in the year 1688, 
was burnt by the French, and, in 175S, the Castle of Engers was 
demolished. But the greatest change followed the French revoln- 
tion. The Basin of Neuwied then exhibited every where the fiamei 
of war. In 1796, the French attempted to pass the Rhine near 
Weissenthurm, where it had been first crossed by C'Ecsar, but were 
opposed by the Austrians, who were here defeated. A monument 
still remains on this site, celebrating the name of the general un- 
der whom the French were led to victory. " VArntte de Sam- 
bre et Meuse a son General Hoche.'''' 

But the greatest change which accompanied the irresistible ad- 
vance of the French, was the destruction which befel the most 
ancient feudal and religious establishments. 

The object which the confederative towns of the Rhine 
could feebly succeed in achieving, was speedily effected by the re- 
volutionary spirit of this period. The castles which had Burviv, 
ed earlier checks to feudal tyranny, now lost for ever that power 
which had seldom been exerted but for the most despoiling and 



" SURFACE OF THE BASIN OF NEUWIED. 243 

profligate of purposes. In my recent visit to this country, I ob- 
Berved towers which forty years ago had retained their ancient 
strength, now presenting little more than a dilapidated heap of 
deserted walls. 

A change no less great was the fate of ancient religious instttu- 
tione. " After all that can be said in favour of monastic institu- 
tions," remarked the elegant writer whom I have before quoted, who 
wrote some few years previous to the French revolution, " we have 
reason to rejoice that the superstitions of former times are now 
fallen into disrepute. What might be a palliative at one time, 
BDOii became a crying evil in itself When the fuller day of sci- 
ence began to dawn, the monkish orders were willing to exclude 
its brightness that the dim tamp might still glimmer in their cell. 
Their growing vices have rendered them justly odious to society, 
and they seem in a fair way of being for ever abolished." 

This prophecy, ten years after it was penned, became fulliUed 
wherever French arms, or French principles, had made a success- 
fill advance. In the basin of Neuwied, St Thomas's convent 
near Andernach was by the French armies burnt. The euppres- 
aoa of other convents and abbeys followed, and, asacJimaK to the 
whole, the sale of the ancient and long-celebrated Abbey of Laach 
was in the year 1890 effected to the best bidder. The fate of the 
noble walls of Kloster-Laach, not only the antiquary, but every 
individual of even ordinary taste, must for ever deplore. The 
abbey and the lands adjoining became converted into a farm ; — 
the kitchen was metamorphosed into a distillery, and the refecto- 
ries into stables. The church, within which many noble families 
reposed, now presents a scene of disgraceful ruin ; while its fairest 
mouuments have, by neighbouring Vandals, been wantonly de- 
stroyed. It is stated, that, upon a large table in the hall of the 
cliapter-housc of Laach, was inscribed the following lines, which 
are now regarded as a fLdfilled prophecy : 

Quns sacroa teilea pietas construxh avorum 
Has nunc lieredea devastant loore luporum. 
In the year 1829, the destruction of the ancient convent of the 
Carmelites, near Tonistein, ensued; the materials of it having 
been sold for what they were worth in a demolished state. I wit- 
nessed its destruction, which recalled the scenes of which I had 
read, incidental to the abolition of the monastic orders in England, 
when architectural strength or beauty made an ineffectual appeal 
to tasteless and sordid reformers. 

But if, in modem times, war and revolution have changed the 
scene which the basin of Neuwied anciently presented, it is some 
pleasure to think, that a truly reforming and liberal spirit has in 
one instance advanced more silently, and with better taste. In 
the year 1737, a new town was projected by Count Frederic Wil- 
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liam of Neuwied ; and, as a motive for Bettling in it, a free tole- 
ration was granted for all religioua sects. The experiment, as 
might be expected, was crowned with success, and the town of 
Neuwied has at length become one of the most flourishing settle- 
ments of the Lower Rhine. 

After this slight history, I shall now take a. glance at the changes 
which modem art and industry have effected on the surface of the 
basin of Neuwied, which arc exemplified in its quarries of clay- 
slate, in its plastic clay and brown coal pits, in its millstone and 
tuffstein quarries, or in the agricultural changes effected upon its 



(a- J Quarries of Jrgillaceojts Schist. 
The primary schistose rocks of the basin of Neuwied are now 
quarried for the minerals which they contain. I learn from Schiie- 
ber, in his work upon the Ithine, that forges and martineia for 
iron have been established at Nothhausen, at Nettenhammer, near 
Missenheim, and at Sayn. It is said, that, at the last place, the 
iron obtained is the best in Germany, and as good as the Swedish. 

(b.J Plastic Clay Pits. 

The earlier tertiary deposit of the basin of Neuwied is much 
worked, on account of the esteem in which the plastic clay is held. 
The extraction of the purer clay, which is iu great demand as a 
pipe-clay, or as a potters' clay, takes place in deep pits at Ochten- 
dung, the lake of Laach, Banuerhof, Dreckenich, and at various 
other places. 

The following description of the mode in which the pipe-clay 
is worked, I have extracted from a publication entitled, " Gemal- 
de von Koblenz ; Mainz, 1823." 

" Opposite the village of Niederfell, a customary landing-place 
for market vessels sailing between Cochem and Coblcntz, Gondorf 
is situated, where the hereditary castle of the present Prince Von 
Der Leyen is observable. Here the pipe-clay is loaded, which is 
dug at Dreckenich, a village situated a league beyond Gondorf. 
The bed of pipe-clay found here is the most important and inte- 
resting on the left bank of the Rhine. It is white, inclining some- 
what to grey, and of a very good quality. In working the exca- 
vation, there is a shaft sunk by which beds consisting of gravel 
are cut through. When the pure potters' clay is approached, a 
round chamber is dug out below the shaft, the walls and base of 
which exhibit a continuation of circular measured terraces, which 
leave a deepening in their centre. There, the water collects, which 
penetrates the length of the shaft, and which the workmen make use 
of to moisten the clay that they have cut through, after it has been 
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loosened with a hatchet. The clay is then fashioned into small 
quadrangular lumps, which are extracted from the pit in barrels. 
ThiB quarry of potters' clay, with its produce, employs through the 
whole year fifteen persons. It is exported in considerable quan- 
tities to various places ; by the Moselle to France ; or down the 
itream to the neighbourhood of the Lower Bhine, and to Holland, 
where it is employed in earthen-ware and tobacco-pipe manufac- 



(c.) Breton Coal PUa. 
The brown coal deposit, which is imperfectly developed in the 
basin of Neuwied, has long been in popular use as a fuel, while 
the variety named the earthy brown coal, procured near Bonn, 
has been worked for the valuable pigment named Terre d'Ombre, 
burnt umber, or Cologne earth. But, of late years, the brown 
coal beds have acquired more importance from their ingredients 
affording the materials for the extensive alum- works of the JjOwer 
Rheinland, as well as for the iron vitriol which is yielded by the 
abundance of their contained pyrites, to the preparation of whieh the 
tntuminous matter of the brown coal beds is rendered subservient. 
Near Altwied, deep shafts have been sunk in the tertiary strata 
of the basin of Neuwied, but far more extensive alum and iron 
works are in the neighbourhood of the Siebengebirge. The 
most powerful strata of this last named deposit, belonging to 
the lower fresh water basin of Cologne, were found out nearly 
tbrty years ago, and it is honourable to the Rheinland to record, 
that a handsome monument has been erected near the mines as a 
tribute to the humble individuals to whom the country has been 
indebted for the discovery. From this memorial t copied the fol- 
lowing inBcription ; Di<:m Andekken des ebsten Finders deu 
H&RDTEit Bbaunxoiilex-Lageii, Johannes Kirschbaum und 
SEiKEiR Ehefrau Anna Magdelena Lutz. [To the memory 
of the discoverers of the Brown Coal deposit of the Hardt, John 
^EirBchbaum, and his wife, Anna Magdalena Liitz.] 
" This tribute displays the popular feelings of the district, and 
ii Etrikingly contrasted with the neglect which is exhibited on the 
British shores for even far more important benefits; a neglect 
which is now operating to the serious prejudice of the kingdom, 
fay annually thinning the ranks of useful or scientific contribu- 



(d.) The Lava quarries of Mennig and other places. 

Of greater importance than the plastic clay or brown coal beds of 
the basin of Neuwied are the millstone quarries of Mennig, as 
they are wrought in modern times. 

The best Mennig millstone is described as very hard ; as emit- 
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ing, when beaten, a tinkling sound ; as giving fire when struck witb 
bteel ; as of a dark grey colour ; as eshibiting pores, or cavities, 
partly long, like rents, and partly oval, like those which are found 
in pumice. It is further added, that the more porous the stone 
is, the more useful it is for millstones, as its surface continues 
even during the process of wtar, — remaining rough and sharp like 

The portion of the Mennig lava which is quarried for millstones 
is, by its divisionary Btructure, disposed into the form of columnar 
masses. A column of this kind is horizontally cut ; while each 
(>ection or portion has its angles rounded off to be formed into a 
millstone. 

The upper portion of the IStennig lava, about seven feet in verti- 
cal depth, is nut adapted for niUstones, its internal pores being in- 
considerable, whileits columns ore too small. It is rather the central 
portion of the mass, the extent of which is A'om IS to 40 feet, 
that is the great object of the quarry. At a greater depth the 
divisionary structure disappears ; the lava at length appearing as 
one solid mass.* 

The working of the lava of Mennig, which had Its origin in the 
lime of the Homans, is now carried on to a far greater extent than 
ever. A good description of the mode in which the quarrying is 
conducted may be found in a memoir of M. Faujas St Fond, pub- 
lished in the first volume of the " Annates du Museum d'Histoire 
Naturellc,"^ p. 1 84 to 190, fiom which I shall make an abstract : 

" When it is intended to open for the first lime a quarry upon 
a virgin site, (emplacement merge,) there is traced upon the 
ground a circle of 24 to 25 feet in diameter, and, from the whole 
of this contained surface, earth to the thickness of a foot is strip- 
ped and removed to a certain distance, in order to form a talus, 
which serves to support the species of axle trees, or appointments, 
proper for elevating the millstones, and for raising them out of the 
quarry. 

" While the earth is gradually taken away, a small and very 
narrow circular road is, with much art, shaped after the manner i^ 
an easy spiral staircase. This is made proportional to the ad- 
vanced state and deepening of the aperture, which, in order to give 
to the work more solidity, is afler the form of a reversed cone, or 
of a funnel. This labour is conducted with as much intelligence 
as perfection and economy ; the declivities are so gentle and so 
regularly constructed, that children of a tender age descend with 
smiles these winding staircases, and carry up in baskets, with the 
same gaiety, the earth which the workmen detach. Thus, after 

* Tlii« general character of the workable or uiiwurkabit; poclions of the 
Memiiglava is well expluinedin UrDaubeny'&TreatiieonVoIcanos, of which' 
ileEcription I have in part availtU iiijself- 
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luucb time and perseverance, live or six united families, who reci- 
procally assist each other, succeed in forming a truncated cone 
84 to 25 feet in diameter towards the top, 11 to 12 towards the 
base, and 50 feet deep. 

" When the roof of the quarry is exposed, along with its pris- 
matic contraction, the workmen avail themselves of its fissures, by 
inserting into them levers and wedges of iron, and are thus enabled 
tO^Geparate considerable portions of the columns, for the purpose 
of constructing millstones from 4 to 5 feet in diameter. 

" As soon as a Hrst void has been thus obtained, the labourers 
manoeuvre more at their ease, and, in detaching the stones, as well 
as in drawing them out of the quarry, by the aid of simple and 
ingenious machines moved by men or by oxen, there is in time 
established in these subterranean caverns spacious workhouses, the 
roofs of which are formed by prismatic blocks allowed to remain 
in their place, which in projecting, after the suspended manner of 
stalactites, are more or less irregularly supported by strong coium- 
niT prisms, likewise permitted to remain, 

" Lastly, if any great natural lissure allow a tunnel to be pierced 
on one side, which ascends and rises to day, however rapid may 
be its course, it becomes of the greatest utility in the service of 
the quarry, because from that time ihe great opening is exclusively 
employed for the labour of extracting the millstones, which would 
otherwise be interrupted by the workmen, who are obliged, in en- 
tering into the quarry, or in going out of it, to make use of the 
rope by which the millstones are lifted up, from which there has 
leiulted more than one accident. Thus, a quarry in which it has 
not been possible to obtain such au egress, is less advantageous 
than one which is provided with it/' 

These are all the extracts from M. Faujas St Fond's long me- 
moir which it is necessary to give. 

Of the number of quarries which were worked in the lava of 
Mennig when I visited them, I cannot speak with precision. In 
the year 1822 ihey amounted to ten, the largest of which was 
worked by eight men, and the smallest by four, In such request 
have the millstones of Mennig been long held, that they are ex- 
ported to Holland, England, Russia, the Antilles, America, and 
even to the East Indies. The largest and best are said to fetch 
upon the spot eighty to ninety dollars. 

Besides the quarries of Mennig, similar ones are worked in other 
places, particularly in the lava field of Kottenheim and Mayen. 
But the lava of Mayen is not reckoned so good tor millstones as 
that of Mennig, for which reason it is more esteemed as a hard 
and firm stone proper for dour and window lintels. 
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(e.) Quarries of Tufa. 

The quarrying of the tufa of the basin of Neuwied has in mo- 
dern timea much exceeded what was achieved by the Romans, by 
whom this substance, for architectural designs, was in greater 
demand than during the middle ages. At the present day, the 
chief quarries of tufa are at the Gansehals, Bell, the valley of the 
firuhl, and at Kruft and Plaidt. 

The tufa of the Gansehals is in great request. The little 
porosity which it displays, when compared with other tufas, — its 
more firm texture, and, as a consequence, its greater specific gra- 
vity and hardness, recommend it for architectural purposes; and, 
in conjunction with its power of resisting heat, as an oven-atone, 
whence has arisen the peculiar title which it bears. The mountain 
masses of this substance, which I have regarded in the light of 
moya that has overflowed from the valley of Rieden, are exten- 
sively quarried. Spacious caves are hallowed out in them, the 
roofs of which are supported by pillars eighteen to twenty-one feet 
high. {See the Views given of the quarries g/' Gunse/tala in 
pages 44 and 48.) 

The tufa of Rruhl, or of Plaidt, is, when compared with that 
of the GansehalsandofBoll, very porous, yet it seems to have been 
most in demand by the Romans for architectural requisitions, al- 
though, in the present period, it is only used in the construction 
of cottages, or for the manufacture of sainted images. It is also 
softer than the Ovenstone, and more light. 

But, while these qualities of the tufa of Bruhl, or of Plaidt, are 
at the present day considered unfavourable to the employment of 
it for architectural objects, except for the construction of light 
arches, it has been discovered, when ground down to a state of 
powder, to have the property of setting under water. This pro- 
perty first recommended it, about the Ijeginning of the last century, 
to the notice of the Hollanders, for the purpose of constructing 
their dikes. One hundred parts of the Andernach tuffstein (whe- 
ther that of Bruhl or of Krult is not said) were found to contain 
55 to 57 parts of silex, G to 6| parts of calcareous matter, 87 to 
28 parts of alumina, and 8 to 8J of ferruginous matter. 

The tuffstein, when intended to be applied to this purpose, is 
raised from the quarries in small blocks, not exceeding 5 or 61bs. 
The hardest, roughest, and dryest, are said to be selected as the 
best for exportation. It is then reduced to powder by means of 
mills, (of which there are five or six in the BruhJbach,) when 
it acquires the name of Trass. When this substance is mixed 
with an equal part of strong lime, and well ground, it is said to 
form a perfect cement, which not only resists the effects of com- 
mon water, but also of the sea, beneath which it soon hardens. 

In the valley of Bruhl, as I have stated, (page 139,) two va- 
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rieties of tuffstein are quarried. A lower bed, of a bluish-grey 
colour, is said, when pulverized, to harden the quickest under 
water, but, above water, to be too ftiable for use ; its place, under 
these last-mentioned circumstances, being better supplied by an 
upper bed, or yellowish-grey variety, which, if less applicable to 
hydraulic purposes, does not above water dry so quickly. 

As the article of tuffstein, which is sometimes exported in an 
unground, and, at other times, in a ground, or trassy state, forms 
B considerable object of commerce, being even exported by the 
Dutch to the East Indies, numerous quarries are opened in the 
valley of the Bruhl, as well as at Kruft and Plaidt, wliere a busy 
scene is presented. The tuffstein quarries of Bruhl alone are 
uid to employ from eighty to one hundred persons. 

(/) The quarrying of Confflomerale beds of Pumice. 
The conglomerate beds of pumice-stone of Engers and other 
places are extensively quarried. Being of a loose texture, this 
substance is easily cut with hatchets, and separated from the 
quarry in the form of bricks. It is in requisition on account of 
its remarkable lightness, which renders it particularly adapted for 
the interior walls or divisions of houses, for chimney flues, or for 
roofs. As it is unable to resist the atmosphere or weather, it is 
never used for exposed buildings or walls. 

M. De Wyck, however, remarks, that a heavier conglomerate 
[ rock, consisting of volcanic sand, rapilli, and pumice-stone gerolle, 
ie quarried at St Thomas's Mills, the Weiasenthurm, Saftig, &c. 
which is usePjl for the filling in of outer walls. It is also used 
I to form the small square stones with which the walls of the pea- 
sants' houses and garden enclosures are built, 'i'hese building, 
stones stand the weather. 

(g.) The use to which the Loess is applied. 
In the next place, — the loess or diluvial deposit of the basin 
of Neuwied is in some little request. It is in demand for the cul- 
ture of vines, being considered, when mixed with a proportional 
quantity of animal manure, as affording to them a generous soil. 

(h.) The changes effected upon the soil. 
With regard to the influence of man upon the vegetable soil 
f>f the basin of Neuwied, this inquiry is the exclusive province of 
th* agriculturist. The greatest diversity of soils, as might be ex- 
pected, here subsists, owing to the corresponding varieties of rocka 
which characterize this district. Vines chiefly flourish on the 
right bank of the Rhine, near the village of Leudesdorf. " At 
eight hundred feet above the level of the sea," according to Pro- 
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fesEor Steininger, " vines are everywhere planted, along with apri- 
cot, peach, and plum-treee. In several places are cultivated 
cbeanuts, almonds, millet, maize, and tobacco. The com land 
is highly productive. Clover culture is rare. Cows and oxen 
meet with scanty supplies of food. The horses are small, but 
strong. The sheep are numerous, and furnish good wool and 
savoury food. The beech in mountain regions is of importance 
for the feeding of swine. In the high lands corn is seldom 
brought into the bam before September ; and in those which ap- 
proach the Eifel, where are nuiueroua turf swamps, the greater 
part of the less fruitful lands lies idle." 

The influence of jnan upon the forests, which in some places 
thiclily conceal the soil of the basin of Neuwied, continues to be 
felt. Much timber is annually felled, which is transported down 
the Rhine in rafts from Namedy. 

Lastly, the influence of man upon the native animals of the 
district is still experienced, though proportionally less than in the 
timeof the Romans, who first began to thin the forests of (icrmany 
of their original wild inhabitants, for the purpose of supplying the 
demand for exhibitions in the arenas of Rome. At the present 
day, the wild boar and the wolf subsist in numbers. 



But I must now conclude. — We have at length seen, that 
when subsequently to the diluvial catastrophe man appeared 
upon the surface of the basin of Neuwied, it had undergone a 
drainage, and volcanic convulsions had ceased. The vegetable soil 
became adapted for his sustenance, and, when the Roman Eagle 
frowned amidst the subjugation of Teutonic tribes, the volca- 
nos which, at the time they burst forth, would, to the limited 
foresight of man, if he had then existed, have appeared to bode 
no other result than awful desolation, began to administer to the 
conveniences, and even to the luxuries, of the human race. Tor- 
rents of lava, congealed into a porous basalt resembling products 
of Vesuvius or Etna, which the Romans had been accustomed 
to form into millstones, were, upon the banks of the Rhine, quar- 
ried for the self-same purpose, while the continuance of the la* 
bour, during a period of nearly two thousand years, has given 
employment to numerous individuals, who frame them for the use 
of the inhabitants of the north-west of Europe, and even of distant 
colonics. 

Eruptions of moya or mud have been destined to no less im- 
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poTtant uses. We have seen that the coarser kinds, such as oc- 
cur near Rieden or Bell, from their quality of resisting heat, are 
in demand as oven-atones, and, from the facility with which they 
are wrought, are subjected to other economical purposes. We 
have also uoticed, that, in Bruhl, the tuffatein, once used by the 
Romans for the requisitions of architecture, became in a later pe- 
riod extensively quarried for the demand of the industrious Hol- 
landers, who have been enabled by it to more effectually protect 
their dikes against the formidable inroads of the ocean. The di- 
luvial loess, and the submerged pumice of Engere, have likewise 
their subordinate uses. 

Lastly, even the gases which continue to escape from the vol- 
canic focus, indicative of an energy that is rather quiescent than 
extinct, have been rendered subservient to the luxuries of the 
human race. The carbonated waters of Tonistein are collected 
and dispersed over many parts of Germany to administer to the 
luxuries of the table, being esteemed, during the hot months of 
Bummer, as a gratifying addition to the product of the Rhenish 
vines. 

If such are among the results of volcanoes, these visitations of 
Providence become disarmed of many of their terrors, and, inde- 
pendently of more weighty reasons of a physical nature, we must 
admire them, even in their most appalling paroxysms, as the ap- 
parent harbingers of new enjoyment to successive inhabitants of 
the human race. 



CHAPTER XXXIII. 



^E NATUllAL PROCESSES OR OCCUBRKNCES WHICH AllE RECOAD- 
I ED TO HAVE TAKEN PLACE DURING THE HISTORIC TIMES OF 
k THE BASIN OF NEDWIED. 

' The natural processes or occurrences which are confined to the 
istoric times of the basin of Neuwied, must be regarded as incon- 
lerable. The investigations which they suggest distribute them- 
Hlves under the following heads : 

I Ist, The meteorological changes which might have taken 
''dip, the shocks of earthquakes which have been re- 
rded ; 3dlij, the continued activity of gaseous exhalations or 

inerul springs; 4lh(t/, the changes to which the channels of the 

' Hhine and its subsidiary streams might have been subject ; 5thlff, 
the process of disintegration which might have been going on 
among the firmer and harder materials of rocks, such, for instance. 



252 NATURAL PROCESSES CONTINUED 

&a strata of clay-slate, or trachytes and basalts ; G/hiy, the procesa 
of disintegrfttion which tufacoous deposits, or the newer and so(l«- 
strata of a tertiary date might have experienced ; and, Itkly, the 
removal and transportation of loose materials either deposited by 
streams and rivers, or which had been ejected fi-om volcanos then 
become extinct. 

Is^ The Meteorological changes which might hatie taken place. 

Under this head a mere blank is presented. Among the records 
of the basin of Neuwied, I car find no meteorological occurrences 
recorded which have contributed to effect any particular change 
on its surface. 

It is, in fact, a digression, under this head, to mention the po- 
pular notion which prevails in the vicinity of Mennig, that the 
basaltic lava of this district influences the temperature of the air, 
as well as its electric states. M. De Wyck states that in the mill- 
Btone quarries of Niedermennig, which are scarcely 100 feet deep, 
ice is found nearly tlie whole summer, while the temperature, even 
in August, approximates to the freezing point. And, with regard to 
the influence wliich basalt is supposed to have upon the electric 
states of the air, it is the prevailing opinion, that on account of 
the village of Obermennig having been built upon basaltic lava, 
it has never been struck with lightning. It is even supposed by 
the philosophers of the vUlage, that, owing to the tower of 
the church having been constructed of basaltic materials, this 
building, but more particularly its cross, which, by means of 
iron bars, is connected with the basaltic stones of the steeple, 
is thereby preserved from the effects of lightning. The less 
inquiring multitude, however, have a more ready hypothesis for 
the immunity of their cross (rom electrical fire, which preservative 
effect is attributed to the miraculous interference of Saint Gene- 
vieve. " Oflen," adds M. De Wyek, " when a tempest broods 
over the village, there appears a flame upon the cross, when the 
villagers immediately esclaim, ' The cross of our beloved Lady 
Genevieve is lighted up.'" 

fldly. The Shocks of Earthquakes which have been recorded. 

Under this head there is nearly as great a blank as under the 
last. It has been remarked by Ur Daubeny, (p. 368 of his work 
on volcanoE,) that shocks of volcanos are common along the line 
of German rivers. But, with regard to any remarkable ones, 
which, since historic times, might have affected the basin of Neu- 
wied, I can find no very striiing record. 

In the years 1755 and 1756, when the shocks of Lisbon took 
place, the Lower RhcinUnd did not partake much more than many 
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Other distant parte of Europe in the commotion. The earthquake 
is aaid at Coblentz to have been violent, as well as at Dusseldorf 
and Duren. 

Four years ago, a, d. 1828, when an earthquake prevailed in 
the Netherlands, the shock was felt along much of the course of 
the Lower llhine, namely, from Nimuegen to Coblentz, 

S(%, The continued activity of Gaseous Exhalations, and 
Mineral Springs. 

In a former chapter (page 233,^ I remarked, that although 
eruptions of pumice had wholly ceased, gaseous exhalations, or 
mqfettas, and mineral wells, most of which, in their earliest de- 
velopement, must be considered as having had a date of origin 
fiilly as remote as that of the volcanic explosions or convulsions 
with which they were first coincident, have continued to survive, 
and to form the only indications at present subsisting, with perhaps 
the exception of a few occasional earthquakes, that the volcanic 
energy is not whollv inactive. 

These mofettas and mineral wells, most of them of great anti- 
quity, certainly prove that since the cessation of eruptions of pu- 
mice, chemical actions have been going on in the volcanic focus, 
by which various gases have been cTolved, some of which, in the 
course of their elaboration, have been condensed so as to form dif- 
ferent saline compounds, and have long found a ready escape to 
the surface of the earth through the various fissures which have 
been induced during a prolonged series of volcanic convulsions. 
Such as are still going on I shall describe under the title of Mo- 
fettas, and mineral wells. 

The great fissure through which gaseous fluids have most 
readily ibund an escape is the crater of Laach. Accordingly, 
aeriform substances, apparently condensed during their escape, 
have long ascended in such immense volumes through this aper- 
ture, as to have been enabled to impart decided chemical proper- 
ties to its waters. The carbonate of soda lias in particular been 
detected as an ingredient. Mofettas, giving vent to the extrica- 
tion of carbonic acid gas, are affirmed to be so strong as to prove 
fatal to the birds which cross the lake ; — a legend resembling that 
of the lake Avemus in Italy. No less exaggerated is the popu- 
lar report, that the crater gives rise to three thousand springs. * 

Another Mofetta arises from the deep marsh which forms the 
extinct crater of Wehr. The carbonic acid given out from it is 
said to be in such a quantity, that, owing to this exhalation, as 

■ rhe principal Mnft'tta of ihc Laucher-See ia laid [o be Home few paces 
Eouth of a well known bed of potter's clay, where a deep hole has been dug 
for the Btiil greater liicililation of its escape. 
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H well as tu the HoftnesB which it causea in the moss, it is affirmed 

H that it cannot be approached with impunity, and that cattle sink 

H in it, and even disappear. 

H Other Mofettas occur near Gleis and near BelL 

H To the gaseous exhalations of the valley of the Bruhl, whence 

H have probably been derived the saline efflorescences which appear 

^M to exude from the tuilstein, I have before alluded. One hundred 

^1 parts of the saline matter were found to yield about 8f parts of 

^H sulphuric acid, 6] of muriatic acid, 20j of carbonic acid, and 63| 

^M of potash and soda. (See p. 141.) 

^1 It is not improbable also, firom certain historical records, that, 

^M at intervab, inflammable exhalations of gas might have arieen, of 

^P which two instances are cited. 

H The first of these has been inferred irom rather an obscure pas- 

H sage of Tacitus, who states, that during the reign of Tiberius 

^^ Cesar, in the country of the •Tubones, a fire issued from the earth, 

^^ which, after destroying several towns and villages, extended even to 

^M the walls of Cologne : " Sed civitas Juhonum, socia nobis, raalo 

^P itnproviso afflicta est. Nam ignes terrii editi, villas, arva, vicos 

passim corripiebant. Ferebanturque in ipsa conditEc nupcr colo- 

niie mcenia, neque extingui poterant; non si imbres caderent, 

non si fluvialibus aquis, aut quo alio humore niterentur: donee 

inopid remedii, et ira cladis, agrestes quidara eminus saxa jacere, 

dein residentibus Hammis proprius suggressi, ictu fustium, aliisque 

verberibus, ut feraa absterrebant. Postrema tegmina corpori di- 

repta injiciunt, quanto magis profana, et usu polluta, tanto magis 

oppressura ignes." — Tac. Ann. Lib. xiii. 

Regarding this passage it has been very properly observed by 
Dr Daubeny, that the fire rather seems to have arisen from a 
disengagement of inflammable gas, than, as some geologists have 
supposed, from the usual concomitants of a volcanic eruption of 
the Eifcl. With respect to the exact locality whence the inflam- 
mable gas may be supposed tu have emanated, there is the great- 
est obscurity, as antiquaries arc net decided what was the proper 
country of the Juhones. The spreading of the flames to the walls 
of Cologne seems to have been induced by the fire having kindled 
such inflammable materials as brushwood or heather ; — an in- 
ference which is readily made from the circumstance of its having 
been checked by vollies of stones, or stifled by throwing upon it 
foul clothes. Under these circumstances, the fire which spread 
to the walls of Cologne must have resembled the phenomenon, 
which, during a remarkable dry season, lately took place in Eng- 
land, when various moor-landa, owing either to spontaneous or »c 
cidental combustion, exhibited spreading flames to a most remark- 
able extent. 

I can find little difference in the phenomenon which is thus re- 
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corded by Tacitus, and a much later one which is referred to the 
year 1780. It is described by Steininger, who no doubt derives 
his account from some authentic historical document. The lo- 
cality where a supposed disengagement of inflammable gas took 
place, is ascribed either to the lake of Laach, or, with more plau- 
sibility, to a round marshy valley, situated between Bell, Ober- 
mennig, andtheForst. From this last-mentionedsite, very like that 
of an ancient crater, (see page 109,) which opens towards Thur, 
it is said that the moory soil, in a burning state, flowed down to- 
wards the village, and threatened it with destruction. 

But quitting the field of conjecture, into which I have been in- 
volved by these imperfect narratives, I shall next consider the 
mineral wells of the Basin of Neuwied. 

The minerals wells in the basin of Neuwied are very numerous. 

The famous well of Tonistein has been before described, (page 
1 41 ;) but I must now remark, that the proportion of tlic chemical 
ingredients contained in it has not yet been examined with a cor- 
rectness which claims an unreserved regard. From two analyses 
which have been made, severally very difierent in their results, 
the mean estimate of carbonic acid gas contained in one cubic inch 
of water has been variously guessed at one and at two cubic 
inches. The ingredients obtained by M. Funke from evaporation 
have been before stated ; but their proportion has been so different- 
ly estimated by another chemist, M, Mohr of Coblentz, that other 
and more satisfactory experiments are demanded. In each result, 
the carbonate of lime has been yielded in considerable abundance ; 
but, with regard to the proportion of the carbonate of soda, there 
is a great discrepancy, and not much less so respecting the carbo- 
nate of iron. Other Ingredients obtained by evaporation are the 
muriate of soda, and the sulphate of soda. 

The Heilbrunner well near Kehl was another spring to which 
I bad occasion to allude. Less carbonic acid gas appears to have 
been given out from it than from the spring of Tonistein, It also 
appears to have aiforded irom evaporation larger proportions of 
other ingredients, as, for instance, of the carbonate, sulphate, and 
muriate of soda and of the carlionate of iron ; as well as to have 
shewn a further difference by yielding the carbonate of magnesia. 
But a more accurate examination is, I suspect, even in this case 
demanded. (See page 142.) The water is said to have a tempe- 
rature of 8| to 9 degrees of Reaumur. It very soon after an ex- 
posure to the air becomes muddy, and leaves a deposit of a milky 
colour. — Another well also, the Broch, is said to break out from a 
rock with great force, about a league from the spring of Heilbrun- 
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ner. — A third galine spring connected with the trasB 

the Brufal, is found near Wasscnach, but its ingredients hare not 

hitherto met with mueh examination. 

Near the lava flow of Mennig is a mineral spring, named the 
Kesselborns of Mennig, which has been examined by M. Funke. 
From twenty pounds of water he obtained, by evaporation, the 
following solid matters: — of the carbonate of soda 4 grains; of the 
muriate of soda 3 J grains; of the sulphate of soda 4 grains ; of 
the carbonate of lime 1 grains ; and of the carbonate of iron 4 
grains; total 25 J grains. This spring, which occurs near Ober- 
mennig, is celebrated as an useful chalybeate. It is said to con- 
tain four times as much of the carbonate of iron as that of the 
Hcilbrunner well, and eight times as much as that of Tonistein. 
At Niedermennig is a similai spring, but much weaker. 

At Ober and Nieder Zissen are wells of partly a similar cha- 
racter to the others described, except that they are said to yield 
less of the sulphate of soda. 

Another powerful well is at Frauenkirch. which, from the nature 
of its deposit, appeared to me to yield more iron than the other 
springs which I have cited. 

fiut I am wearied with attempting a recapitulation of the quali- 
ties of waters which have been hitherto examined with such 
little care. It is sufficient to enumerate the localities of other 
springs, which are as follows: — at Burg Bruhl, on the left bank 
of the Brohlbach, where a very clear and cold spring bears the 
name of the Kesselbrunner, at Leyen, in the valley of Bell, at Bas- 
senheim, at the Schmalberg, near Thur, at Plaidt, near Burrcs- 
heim, where the spring is named the Sokborn, at Volkesfield, Rie- 
den, and Gleis. But, no doubt, there are many others, 

Avery clear and copious spring, which issues from volcanic rocks 
not far from Andernach, is not possessed of any particular mine- 
ral qualities. It appears to have been early availed of by the in- 
habitants, to supply the city with water, to which it is conducted 
by very ancient conduits. Other fresh water wells are said to issue 
from beds of pumice near Erufi: and Miesenheim, as well as irom 
a similar deposit in the Wiedbach. 

[For various notices respecting the mofettas and mineral wella 
of the basin of Neuwied, the volume of M, Harlesa of Bonn may be 
consulted, entitled " Die Gesundbrunnen an Niederhein," &c, &c."j 

iihly, The changes to which the Channels oftke Rhine and its 
subsidiary streams might have been subject. 
That the channel of the Rhine, which flows through the basin 
of Neuwied, has since historic times experienced some alteration 
or deepening, must be admitted. But, owing to the very gradual 
descent of the river from Coblentz to Andernach, it is so small as 
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to be scarcely perceptible. Indeed, it is difficult to detect any 
alteration in the channel of the river since the tertiary epoch, as 
the lava which flowed from the hill of Foruich into the bed of the 
Rhine stilt appears near the ancient level of the river. 

The alteration of the channel of the Rhine is inferred from a 
tradition that the ancient kings of Austrasia could from their 
castle or palace at Andemach fish from their windows into the 
Rhine- But, from an examination of the site, I am convinced that 
this is a mistake. They could only have fished from a small 
stream, the Andert, which, in the earliest state of Andernach, did 
nothing more than communicate with the Khine. 

The deepening, or other alterations in the channels of such 
streams as flowed down considerable declivities before joining the 
Rhine, is an effect much more to be expected, which may be traced 
in various parts of the course of the Nette. At the Hauschen 
Mill, near Saftig, the Nette has been noticed by writers as forcing 
its way through basaltic lava, and as forming in its course pictur- 
esque falls. But in this instance the commencement of the deep- 
ening is referable to a far more ancient date than historic times. 

bthly. The provesa of disintegration going on among thejirmer 

and harder materials of rocks, such, for instance, as strata 

of clay-slate, or formations of trachyte and basalt. 

Although a newer gravel, formed by the wearing down and 

transportation of schistose strata, or of trachy tic and basaltic rocks, is 

often observable, yet it is still trifling ; and how much of it is due 

to the short period which is comprehended in the history of the 

human race, can in few instances be determined. 

Gthlj/, The process of disintegration which tufaceous deposits. 

or the newer arid softer strata of a tertiary date, might have 

undergone. 

The disintegration of the plastic clay and sand deposit observa- 
ble in the basin of Neuwied, is more appreciable, and, in a few lo- 
calities, as near Altwied and Mayen, may I think, be detected. 
This remark applies particularly to those localities where the de- 
posit is little protected by a covering of tnrf or verdure. Owing 
to this cause, the loess in the vicinity of Andemach, which has 
been exposed to the weather by the intersections it has undergone 
during the levelling of roads, wy be considered as particularly 
liable to a process of waste fronrraitis and floods. 

Uwing also to rains and floods acting upon the softer strata of 
plastic clay, sand and tufa, which occur around the margin of tlie 
I.aacher-see, jiarticularly to the south of it, the depth as well as 
diameter of this crater has been much reduced. Its greatest dia- 
meter is said to be 8433 Hhenish feet ; its Icsecr one 7643 feet ; 
and its greatest depth, according t<i one author, 314 feet, but, ac- 
cording to another, ^8J toises. ^^ 
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Ithli^, The rtmuval and transportation of suck loose material 

a» had either been deposited by streams and rivers, or had 

been ejected from volcanos then become eMinct. 

Under this head much more may be remarked. The oldet 
gravel whicli had been deposited at the close of the teriary epoch, 
or after the dihivial catastrophe, as well as the loose ejections 
of black sand or pumice which bad been strewed over the surface 
of the basin of Neuwied, have certainly undergone, by rains or 
mountain torrents, sucli a removal and transportation, as to have i 
eventually concealed under a deep covering many ancient works of 
art, commencing with those of the Bomans. This is particularly 
observable upon the flat grounds on the right bank of the Khine, 
which boasted of the cities of Victoriit and Rigodulum. 

In many places the action of rains or torrents upon fragments 
of pumice has occasionally caused among them a partial conglo- 
meration, and near Bcndorf, in a partly consolidated bed of this 
kind, it is presumable that a coin of Vespasian, which has given 
rise to a needless argument upon the period when the volcanos of 
the basin of Neuwied were in activity, has been found.* 

Near Neuwied, a Roman road is said to have been discovered at 
a depth of nine or ten feet below the present surface of the ground. 
This discovery, which I quote from Scbreiber's Guide to the Rhine, 
I cannot confirm from my nwn observation, although I am dis- 
posed to credit it, from the great removal and transportation which 
1 observed to have taken place of the pumice which had been 
drifted from the slope of the hills at the fool of the Westerwald 
to the whole of the low grounds bordering upon the river. 

To a similar cause is to be attributed the deep covering of pu- 
mice and alluvial soil, by which the foundations of the Roman 
city of Victoria, which had been destroyed and burnt to the ground 
by barbarians, remained for many centuries concealed. The 
good taste of Prince Maximilian of Neuwied has lately directed 
these foundations to be explored, and seldom, except in the exca- 
vations of Pompeii or Herculaneum, have the zealous toils of the 
antiquary been more richly rewarded. The clearing away of the 
pumice and soil, which, In its removal and transportation by rains 
had covered the whole of this Roman city, elucidate various his- 
torical incidents connected with its destruction, upon which his- 
tory had thrown a veil. Recent excavations have proved, Ist^ that 
the city ceased to exist from abouUhe time of Gallienus ; 2(/, that 
the contest between the Barbai^s and the Komans, when the 

* It has been iinagiDed, however, that tlio coin was found in a deeper and 
older bed of conglomerate pumice. But this assertion rests upun no better 
uulbiii-ity tbon [be very tiiUibleoaeof worknieu. (For the cuu leu lion which 
lliJB coin bus uuciuioik'il, reference tiiuy be made to the incidental reuiarks of i 
M. Steiniiiger, given in his memo irs, and the answers to tbem in tile " Hheiiv-. 
land Wesfphnlen," edited by M. Kocggerulb.) | 
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former had surprised the city of Victoria, was waged in the very 
houses ; 3d, that all the furniture, valuables, and household god?, 
were destroyed along with the Roman habitations ; 4th, that the 
city was afterwards devoted to the flames; and 5th, that after a 
great part of the city had been burnt, what remained was levelled 
to the ground. 

(1.) The evidence of the complete destruction of Victoria is, that 
no coins were found in the ruins of this city later than the time of 
Gallienus. 

(2.) The evidence that the city was surprised, and that the bat- 
tle was carried on within the very houses, was inferred from a 
multitude of exposures, caused by the removal of accumulated beds 
of pumice and soil. Within the foundations of the buildings 
bones of men, as well as of various domestic animals, consisting of 
oxen, swine, dogs, &c- were strewed everywhere, either singly or 
promiscuously- Among the skeletons found, to one of them be- 
longed a shield which had been pierced by a weapon of Teutonic 
workmanship. 

(3-) The evidence that all or most ofthe furniture, valuables, and 
household gods found within the Roman houses were destroyed, 
lias been amply confirmed by the very few articles which were 
i-discovered entire. Myriads of fragments were to he seen con- 
sisting of various kinds of earthen-ware, plates, crocks, cups, 
and culinary utensils, and vessels of various kinds; of glass bot- 
toms, necks of flasks, and pieces of glass plate ; of hand-mills ; of 
pillars composed of the hardest stones of the district ; of altars 
wrought from marble, or from red and white sandstone, quarried 
near Mayence and Treves ; of the hardest metallic utensils, par- 
ticularly of iron, which some extraordinary force must have shi- 
vered ; or of ranges of altars, statues and images ofthe gods which 
had been destroyed during the dennolition of the pra?torium, — the 
pieces having been so shattered nnd dispersed as to dely all at- 
tempts towards their re-union. * 

(1.) The evidence, that, subsequently to the slaughter of the inha- 
bitants of Victoria within their houses, where they had been surpris- 
ed, and to the destruction of the furniture, a burning of the town had 
ensued, was aflbrded by the charcoal and branded beams which 
were observed deep in the floors of the chambers. The heat in 
many edifices appears to have been so great, that not only was the 
thickest glass melted, but lilfflif^e pieces of ore. 

(5.) The last evidence, that aror & great part ofthe town had been 
destroyed by fire, what remained was levelled to the ground, was 
proved by the immense remains of columns of various marbles, or 
■ It ia rather curious that iroinenBe heaps of oyster-aliells were found among 
the ruina of this city, giving proofs of ttie predilection of the Ilomans to this 
particular she ll-fish, in addition to the siinilsr evidence which is afRirdeil frDin 
the written recorda of thiB people. 
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of tuft'stein, which were generally strewed over the site. — In an 
early period of the middle ages, many of these fragments were 
removed to decorate the ecclesiastical structures of the Christinn 
period- 

Thcse were the remarkable historical facts 
moval of the pumice, gravel, or soil which had 
foundations of the ancient city of Victoria. The ehoicest or mosl 
entire relics obtained from this interesting site now adorn the 
museum of Prince Maximilian of Neuwied. 

In many other places, also, besides the neighbourhood of Nie- 
derbeiber, Roman remains have been found ; but they give no I 
particular information of the changes which might have occurred * 
in the alluvial or pumiceous covering of the basin of Neuwied. 
The Roman sarcophagi, or burial-places, discovered in various 
sites, as at Weissenthurm, the Nette Muhle Villa, Bassenheim, 
Saftig, Rubenach, and other places, afford no evidence whatever 
of recent alterations of the soil, as they must have been original- 
ly inhumed to a greater or less depth. 




CHAPTER XXXIV. 



lurs are at length completed. I have sought to connect, 
in a species of history, all the varied volcanic phenomena which the 
basin of Neuwied presents, in which an attempt has been made ' 
to exhibit in succession each physical change which has been going 
on during the contemporaneous or successive activity of a series of 
volcanos, remarkable for their number, as well as tor their being 
crowded together in a very limited space. 

The summary of this history I cannot better exhibit than in 
a tabular view of the superposition of rocks and strata in the ba- 
sin of Neuwied, in which I have endeavoured to include the various 
volcanic eruptions which were contemporaneous with succesGire 
deposits. 

With this result of my resear^As I must now bid my Reader 

FABEWEIL. 

Should HE be yet an aspirant in geology, — earnest to prosecute 
the volcanic department of it,— I would accompany my valedic- 
tion with the THiADic wish, expressed in the peculiar, yet ner- 
vous, language of the ancient British Bard : — That he may pos- 
sess AN KYE THAT CAN SEK NATDKK ; A HEART THAT CAX 

FEEL NATURE ; AND A BESOLOTION THAT DARES FOLLOW NA- 

TURE. 
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BLB OF THE S II F£K POSITION OF RoCKS AMD STRATA IN THE Ba- 

iiN OF Neuwied, comprehending the volcanic F.BnPTIONa 

VHICH WERE CONTEMPORANEOUS WITH SUCCESSIVE DEPOSITS. 
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